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SCIENCE AND ECONOMICS.* 
IN science we find the dynamies of polit- 
ical economy, as well as many other 


branches of human knowledge and human 
speculation. That eminent prelate and 
statesman, James Cardinal Gibbons, at the 
dedication of McMahon Hall of Philosophy 
at the Catholic University of America a 
few years ago, said that many were of the 
opinion that the Mother Chureh did not 
welcome the results of scientifie research— 
that there might be something to be feared 
relative to theology and religion in such 
research—but he asserted emphatically 
that the church welcomed all science and 
all revelations of science as new revelations 
of religion. His eminence recognized and 
appreciated the great changes in thought 
which had come over the world of intel- 
ligenee during the last thirty or forty 
years, and that nothing could be revealed 
by seienee that did not reveal the hand of 
the great first cause; that science was God’s 
instrument in teaching His handiwork to 
the human race. 

The conflicts and 
about which we heard so much a generation 
ago, have no place now in the thought of 
those who see in science such handiwork. 
We no longer look upon the earth as the 
spasmodie creation of a few days. Genesis 
becomes grand and beautiful poetry in 
place of alleged history. We see in it the 
traditions of primitive man in his attempt 
to aeecount for creation. We see the eco- 


of science religion, 


* Address of the retiring president of the Amer- 
ican Association for the Advancement of Science, 
Philadelphia, December 28, 1904. 
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nomic development and evolution that 
brought into existence, through the slow 
steps necessary to produce it, what we rec- 
ognize as the earth; and we appreciate more 
and more that this is to the greater glory 
of the first great cause than that formerly 
assumed method, the result of a literal 
reading of Genesis. 

Science is no longer a menace to religion. 
It has, to be sure, overturned dogmas, upset 
superstitions, and changed the theological 
thought of the world, but it has left with 
us the evidence of that divine economy in 
ereation which is so essential in considering 
the works of the Almighty; and as the re- 
sult of increased knowledge which science 
has brought us the human race is happier, 
and more generally recognizes that all 
things must grow slowly, steadily, surely 
to that stage of perfection which must 
mark the works of the Supreme Architect. 

[f this has been the result in the realms 
of theology, so long ruled by dogma and 
artificial tenets, science must have had 
some influence in shaping those matters 
which belong to the every-day life of man, 
his business relations, and his soeial en- 
vironment. For the present hour I am 
to consider what this influence has been in 
overturning, modifying, and extending the 
theories of economists, and see whether 
political economy owes anything to seience, 
or what seience must and ean do in reshap- 
ing and extending the great laws of the 
business world. 

lirst, we must consider that peeuliar and 
interesting doctrine known as Malthusian- 
ism. The doetrine set forth by Malthus 
comprehended more than his celebrated 
theory relative to the eneroachments of 
population upon the food supply. These 
supplemental doctrines involved what is 
popularly known as the iron law of wages, 
the waves fund, and the law of diminish- 
ing returns, all of which have by scientifie 


thought and investigation given way in 
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large degree to theories more rational and 
more in line with the facts. 

Coneretely, Malthus announced the 
theory that population inereased in a 
geometrical and food in an arithmetical 
ratio, but after the announcement he con- 
tented himself with a more general proposi- 
tion that population, unless checked by war, 
poverty and other calamities, tended to in- 
crease faster than sustenance. Malthus was 
supported by other writers. There is, of 
course, something in this doctrine relative 
to the pressure of population upon the food 
supply which must be admitted as contain- 
ing some truth, and at the time Malthus 
wrote it was supposed to contain the truth. 
The author of the theory, however, did not 
anticipate and could not foresee the great 
changes which would come in the way of 
the cultivation of the land and in other 
ways to increase the food supply relative 
to the increase of population. 

The time may come, to be sure, when the 
Malthusian theory will be revived, but it 
is not in our day, nor will it be in our cen- 
tury, for scientific thought almost com- 
pletely overturned the theory and has re- 
lieved it of its strength in exciting the fears 
of economists or of philosophers that the 
world was gradually but surely coming to 
that position where it could not supply its 
population with food, and that some 
method of checking population must be the 
resort. The broadening of the area of 
supply through discovery and the taking 
up of vast tracts of land were the imme- 
diate means of depriving the doctrine of its 
foree, but later on intensive agriculture 
and the discoveries of science succeeded in 
relegating the theory to the past. It is 
perfectly evident that science has acecom- 
plished more in reducing the theory to the 
minimum than all other forees combined ; 
for transportation and telegraphy, by 
which famines are avoided or minimized, 
by which prices are equalized, by which the 
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markets of the world are known every day, 
are the direct result of scientific discovery 
and of the application of the laws of 
nature. 

Of course, Malthus depended upon the 
dogma of the older economists, that labor 
is the basis of all values, a doctrine which 
constituted the ground-roek on whieh Marx 
and his associates builded their socialistic 
strueture. Science is steadily, and rapidly 
too, ridding the world of this doctrine, for, 
in connection with the Malthusian theory, 
it shows that labor, while the origin of 
values, is not and ean not be the sole basis 
of all values. 

In the light of present-day conditions 
there is little place for either the theory of 
the pressure of population upon the food 
supply or the theory that labor is the basis 
of all values. We are now having a wheat 
erop of nearly 800,000,000 bushels, a corn 
erop of nearly 3,000,000,000 bushels, an oat 
erop of close upon 1,000,000,000 bushels, 
and other crops in proportion. This is for 
our own country alone, and it gives us the 
privilege of feeding the world and of re- 
lieving it of the fears of starvation or of 
the conditions of abject poverty; these are 
conditions which now affect few and exeep- 
tional cases, and not the masses. 

Closely allied to the doctrine of the pres- 
sure of population upon the food supply is 
the law of diminishing returns, a law which 
hoids now in all works on political economy. 
Science has not destroyed the law, but has 
modified it. It is fundamental and _ all- 
embracing, but is usually applied to the 
agricultural industry, although it extends 
in its prineiples to all industries. as that 
law of physies that inereased speed is at 
the expense of power applies to all mechan- 
and yet the law of 


ical eontrivances: 


diminishing returns, through scientifie dis- 
covery and investigation, has been so far 
modified as to invalidate largely its relation 
to the Malthusian theory of population. 
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Volumes might be written relating to the 
influence that machinery has exerted in this 
respect—machines whose construction re- 
sults in processes that parallel the work of 
the human brain and the human hand. 
Modern science shows that such machinery 
does not have the effect outlined by Doctor 
Smith in his story of the pin machine. ‘To 
these machines we apply steam, compressed 
All the great forees 
into play, and 


air, water, electricity. 
of nature brought 
through the ingenious contrivances of man 
supply the forees by which the law of dim- 
In all diree- 


are 


inishing returns is modified. 
tions this influence is observed; in a thou- 
sand directions we see the doing away with 
the rule of thumb and the application of 
distinet, positive scientific principles. The 
factory itself is a scientifie structure, in- 
volving the highest mathematica! 
Through these things and the application 
of new principles in agriculture science 
overeomes the influence of the seasons by 


skill. 


preserving products, by equalizing prices, 
and by all the other means by which the 
world is brought into closer contact, one 
nation or people with another. 

The latest discoveries are, of course, the 
most effective in modifying the law. <A 
gentleman in one of the eastern states has 
about seven aeres under glass. Te raises 
cucumbers, lettuce and other things for the 
winter markets. A few vears ago he found 
that all the plants on the northern side of 
his houses grew slowly, lacking that de- 
velopment attained by the plants on the 


southern side. He alternated by trans- 
planting. Still he found the plants on the 


northern side developed slowly and unsatis- 
factorily. Of course, he attributed this to 
the lack of sunlight on the northern side. 
When he had about given up the idea of 
securing any evenness in the growth of his 
plants the town inaugurated a system of 
electric lighting, and established along the 
northern side of his houses several powerful 


YOU 


lamps. He then found that the plants on 
that side of his houses did as well as those 
on the southern side, the result being that 
he introduced electric lights in his houses, 
so that his plants should have the benefit 
of such lights during the The 
effeet of this was that his cucumbers, for 


night. 


instance, grew more rapidly, with more 
even development, and with a higher grade 
of tenderness. He sells about ten thousand 
cucumbers every winter at twenty cents a 
piece. This discovery was not new with 
him, for about that time scientific investi- 
gators in Italy and some other parts of 
Kurope were experimenting in the use of 
electric light to perfect the growth of vege- 
tables. 

Afterwards my friend made another dis- 
not new to the world but new to 
him, and that was that by sterilizing the 
soil he could stimulate the growth of plants 
to maturity, the 
erowth of weeds and the influence of germs 
This 
he did by putting gangs of steam-pipes in 
the soil about a foot deep, thus absolutely 


secure freedom from 


in the soil, and anticipate the market. 


cooking the soil, killing all poisonous germs 
and all seeds of weed plants, while insects 
indigenous to the soil and injurious to the 
crowth of vegetables entirely disappeared. 
He insists that the soil of any farm, condi- 
tions being favorable, can be sterilized in 
the same way, and at small cost, thus re- 
the 
labor now 


warding farmer by relieving him of 


much necessary in the eultiva- 
tion of all kinds of plants and vegetables. 
Such experimentation must, of course, 
modify the law of diminishing returns to 
such a degree as, for a while at least, to 
rob it of its peculiar influence in increasing 
cost or retarding the supply from the eul- 
tivation of certain kinds of land; but, as 
[ have said, the law remains as a law. 

In mechanical productions science has 


done much towards modifying the 


theory, although, of course, there is a limit 


also 
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to the power of machinery and to the em- 
ployment of people that will always pre- 
serve the principle involved in the law; 
but in these directions—in the Malthusian 
theory of the pressure of population and its 
accompanying theory of the law of dimin- 
ishing returns—science has done much to 
modify the tenets of the older economists. 

The next matter in close relation to the 
Malthusian theory, and one which has 
yielded largely to scientific research and the 
application of scientific principles, is the 
iron law of wages—that law which pro- 
vided that the working man should and 
could receive only that amount of wage 
which was essential to life merely, just 
enough to keep body and soul together and 
to keep the human machine properly lubri- 
eated for its daily work. This law was for- 
tified the wage-fund 
theory. the 
modification or the complete abrogation of 
the other. The wage-fund theory did not 
originate with Malthus. 
by Adam Smith himself, and was developed 


and reinforced by 


Overcoming the one meant 


It was suggested 


by his followers; but by the power of mod- 
ern scientific analysis it is given up to-day, 
so far as its original form is concerned, by 
all economists, although many of them as- 
sert with some reason that it contains valu- 
able truth, and, when properly stated, the 
whole truth. 

As originally stated, the law is_ that 
wages, like everything else, are governed 
by supply and demand, and in the aggre- 
gate depend upon the proportion of labor- 
ers to the capital available for employing 
labor, this capital being denominated a 
wage fund. Doctor Smith said, in his 
‘Wealth of Nations,’ that the demand for 
those who live by wages, it is evident, can 
not inerease but in proportion to the in- 
crease of the funds which are destined for 
the payment of wages. Malthus and Rie- 
ardo held to this doctrine, but argued that 


wages could not rise, even by increasing 


s « 
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the wage fund, because if the wage-fund 
were increased and wages were temporarily 
raised, population, according to Malthus, 
always pressing on the limits of subsistence, 
would be enabled to expand, and the in- 
crease in the number of laborers would in- 
crease the supply relatively to the wage 
fund, and therefore lower wages. Ricardo 
held substantially this doctrine, as also did 
Senior, James Mill, John Stuart Mill, and 
most of the older writers of the classical 
school, though on this subject, as on others, 
John Stuart Mill later somewhat modified 
his views, and was, perhaps, often ineon- 
sistent. 

As a result of more scientific considera- 
tion, this theory was practically abrogated, 
and a new one arose, which, in brief, is the 
theory that production furnishes the true 
measure of wages. Curiously enough, this 
theory was first clearly advocated in our 
own country, and by the late President 
Francis A. Walker, when he argued that 
the wage-fund theory and its socialistic 
corollary were wholly false; that wages de- 
pended upon the productivity of labor and 
not upon capital. He says, in his work on 
the ‘Wages Question,’ that the popular 
theory of wages is based upon the assump- 
tion that wages are paid out of capital, the 
saved results of the industry of the past. 
Henee, it is argued that capital must fur- 
nish the measure of wages. Walker held, 
on the contrary, that wages are, in a philo- 
sophieal view of the subject, paid out of 
the product of present industry, and hence 
that production furnishes the true measure 
of wages, the employer purchasing labor 
with a view to the product of labor, and 
the kind and amount of that product de- 
termining what wages he ean afford to pay. 

This view has been very widely accepted, 
both here and abroad, Mr. Atkinson accept- 
ing and urging that the only way to raise 
wages is to raise the product; and apply- 
ing his power of analysis, he says that in 
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treating this question it must coustantly be 
kept in mind that money is but the instru- 
ment of exchange, that real wages are what 
the money will buy, and that there can not 
be more real wages than the whole product 
less the share of capital. If then, we can 
even approximate the value of the product 
and divide by the known number. of per- 
sons employed, we then approximate the 
annual measure or average rate of wages in 
terms of money. In other words, to state 
it briefly, he says that capital must be paid 
first in order to induce it to contribute, but 
it is paid only just what is necessary in the 
market to obtain it, and the rest of the 
product goes to wages. 

The formula of Adam Smith, indorsed 
and advocated by his followers, is now re- 
vised, and should read, instead of as 
quoted, as follows: ‘‘The demand for those 
who live by wages, it is evident, can not 
inerease but in proportion to the increase 
of product which is destined for the pay- 
ment of wages.’’ There have been many 
laws promulgated relating to wages, but I 
think that the scientific attitude of the 
present-day economists rests upon this the- 
ory; and it must stand until science re- 
states it, and restates it in such a way that 
all or the majority of all economists will 
accept the formula. Certainly we must 
claim, and truthfully, that science has 
either abrogated or very largely modified 
the old theories relating to wages. 

Another line of inquiry suggested by my 
topie relates to the ever-present, irritating 
and much-controverted questions in regard 
to a tariff on imports. As yet science has 
done but little in this respect, but I con- 
ceive that it may and will do much in modi- 
fying the extreme views on either side that 
are held by economists, politicians and 
statesmen. It may be granted that tariff 
legislation relates entirely to the question 
of expediency; that there is little, if any, 
principle involved in the doctrines of either 


P 
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free trade or protection. That is the pres- 
ent attitude of men, but the power of sei- 
ence is disturbing the older thought and 
the older doctrines on this great subject, 
for it is equalizing conditions everywhere, 
a process which goes on constantly, and 
which will help to show legislators the true 
path to be pursued. 

In my own view the tariff question is 
more sociological than economic. Until the 
eonditions of the different peoples that are 
engaged in competing industries are more 
thoroughly equalized, probably both the 
great political parties in our country, act- 
ing together, could not get rid of some form 
of a protective tariff, but when, through 
scientific methods and the application of 
scientific principles to industry on a broad 
scale, the conditions of the people become 
more thoroughly equalized, I doubt if both 
parties together will be able to preserve 
legislation relative to an expediency now 
felt to be important. <A scientifie basis of 
tariff legislation is sure to be advocated, 
and when it comes it will be the entering 
wedge to simplifying the commercial and 
industrial different 
As already intimated, the uniformizing of 


relations of peoples. 
prices, the expansion of transportation, and 
all the other instrumentalities for reducing 
the size of the world from an industrial 
point of view, are affecting and will affect 
more generally legislation relative to im- 
ports and exports. 

Scientific economies will lead the econo- 
mists to depart somewhat from their older 
methods of treating the business affairs of 
the world. We have chapter after chapter, 
repeated in book after book, on the tantal- 
izing question of rent, interest, ete. Sei- 
ence can do but little towards avoiding the 
waste pages devoted to these subjects; they 
will remain, but they are chiefly the subject 
of diseussion as to definition. As Presi- 
dent Hadley has stated, political economy 
is very largely a conflict over definitions. 
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This is harmless, but does little if any 
good. It is gratifying to see that the later 
works on political economy are making 
great steps in advance, are treating world- 
wide of present-day interest. 
They are recognizing the necessity of ap- 


questions 


plying economie principles to the problems 
which vex us here and now, and that fine- 
spun theories as to matters having no in- 
terest or value as the days go by must give 
place to advanced treatment of the real, 
great questions which constitute the ele- 
ments of industrial society at the present 
time. 

Some of these questions which science 
will insist upon being treated will include 
the utilization of waste products. It is 
lead to 
A saved 


only scientific knowledge that can 
this new development of values. 

product is one of the necessities of industry 
at the present time. This utilization has 
taken place during the last few years, and 
it has upset some of the old theories as to 
cost and the returns of capital. By-prod- 
ucts of all kinds are usually the source of 
profit, and in some eases the chief source 
of profit, to the manufacturer. This en- 
ables him to put out his units of original 
production at a less eost, and with benefit 
Nothing is lost which 
pre- 


to the community. 
scientific 
Many, many instanees of this will 


through methods ean be 
served. 
come to the minds of all, but as one super- 
lative illustration I may refer to the by- 
products of petroleum, which are abso- 
lutely, entirely saved through the practical 
applhiation of scientifie processes. It would 
be difficult to enumerate the produets of 
petroleum saved by the chemical processes 
of refinement. The Census Office has pub- 
lished a most enlightening bulletin on this 
very subject of waste products. This util- 
ization of such products interferes with the 
full foree of diminishing returns, modify- 
ing the law as progressing conditions de- 


mand. 


an 
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Strange as it may seem, the influence of 
science upon the chapters relating to 
finance has been marked and _ positive. 
Professor Charles E. Munroe, of George 
Washington University, has recently 
pointed out how technical chemistry in- 
vades the domains of economies, polities, 
and diplomacy, and he cites as a striking 
example of its effects in economies the set- 
tlement of the silver question. The far- 
reaching influence of chemistry in this 
particular line is easily understood when 
we consider the relations of the metals, and 
how these relations have been changed by 
the application of the principles of chem- 
istry. 

A further economic influence is to be 
found, as Dr. Munroe states, in the refer- 
ence of a multitude of railroad administra- 
tive problems to the chemist, in the steady 
increase of his foree of skilled assistant, 
and in the fact that his position in the 
organization has become second to none in 
importanee. This is seen in the use of 
lamps, beacons, colors, and all the para- 
phernalia necessary for the conduct of 
great railway lines. 

Economists have not yet adequately 
dealt with the great projections of modern 
times in relation to their influence upon 
economie development and the conditions 
of the people at large. Science will com- 
pel this treatment, and when our able and 
astute writers take it up we shall find 
illuminating chapters in the works on the 
ever attractive department of political 
economy. The great engineering enter- 
prises, relating not only to transportation, 
but to various other channels of industrial 
activity, must result in such treatment; but 
in transportation alone engineering science 
has revolutionized many economic condi- 
tions. Standing on the highest point of 
the Brooklyn bridge there are only three 
things to be seen—the sky above, the water 
below, and the vast creations of man filling 
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the tield of vision everywhere else. It is the 
application in every direction of the laws of 
nature, utilized by the power of science, 
that presents this scene to the human eye. 

The constant effort of science to overcome 
natural laws as well as to apply them must 
be recognized. <A few years ago, at a meet- 
ing in New York, a gentleman was deplor- 
ing the fact that we did not allow Nature’s 
law to have full play; that we were con- 
stantly antagonizing Nature at the ex- 
pense of the welfare of the human race. 
Mr. Abram Hewitt answered this perni- 
cious doctrine by saying that if nature had 
been allowed to take its course grass would 
still be growing in Broadway. 

The sociological results of this conflict 
are too vast for present treatment; they 
ean only be suggested. Congested cities 
are being relieved of their congestion, and 
the great suburban population, the finest 
in the world, is recruited from the con- 
gested districts and from the country. 
Through sanitary diseoveries, and through 
many other elements which are the direct 
result of scientific processes, we are re- 
ducing the power of disease and delaying 
the time when one ceases to exist. Rapid 
transportation and the great lines of trans- 
portation are facilitating the aceomplish- 
ment of these wonderful and desirable re- 
sults. They are reducing the possibilities 
of war by increasing its severity; they are 
making the products of one clime familiar 
to all climes; they are diffusing intelligence 
and making all people acquainted. _Polit- 
ical economy has a vaster field in massing 
the facts which pertain to this broad branch 
of its grand science than it has as yet oe- 
eupied. 

Growing out of this will come a saner 
and more rational treatment of the power 
of machinery in its effect upon the employ- 
ment of the people. The facts already 
show that in this country particularly the 
percentage of the whole population em- 
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ployed in gainful occupations constantly 
The older economists did not have 
They had to draw their econ- 


rises. 
the facets. 
«lusions from exceedingly limited observa- 
tion, but with the data covering the whole 
people the old views are overturned, and we 
now recognize, as the result of statistical 
inquiry, that not only does the percentage 
of the total number of people employed in- 
crease. but that the develoment is along the 
lines of the most skilled labor and in the 
higher pursuits of life; that the great body 
of people constituting the base of the indus- 
trial pyramid is constantly being narrowed, 
and to the benefit of the whole. Scientific 
Inquiry in these directions, added to that 
concerning the great engineering processes, 
must lead to but one, and that a scientifie, 
conclusion. 

Scientifie political economy must deal 
with the question of alimentation, which 
is important in all treatment of the labor 
question, and is one of the most vital sub- 
jects to attract present-day thinkers. The 
physiological chemist is claiming attention, 
nnd rightly. He is trying to ascertain just 
what foods are most important, not only 
from a physiological point of view but 
eccnomieally, and as relating to the effi- 
ciency of labor. Professor Marshall has 
lately made an appeal for a larger number 
of sympathetie students who have studied 
werking-class problems in a scientifie spirit ; 
under this spirit this question of food and 
the efficieney of labor as depending upon 
the quality of food must be one of the prob- 
lems. What is the amount of nutrients 
contained in different food materials? The 
relative expense of different kinds of food? 
The ratio of relative costs of protein, fats, 
and earbo-hydrates, as well as the relative 
These facts 
are being ascertained, and it is necessary to 


proportion of these elements ? 
know them and the influence of each upon 


the muscular as well as the mental capacity 
and development of the individual. 


The economy of food must be treated 
from two standpoints—the physiological 
and the pecuniary. These elements can 
not be separated if we are to understand 
fully the effects of different foods upon the 
efficiency of labor and the capacity of labor 
itself. 
form a part of political economy. 


These things should 
They 
are certainly far more valuable than any 
Much has 


to sustain 


treatise upon rent or interest. 
been done, but more must be accomplished. 
Governments, both State and Federal, as 
well as municipal, are becoming interested 
in these subjects, our own Federal Govern- 
ment for some years having earried on in- 
vestigations relative to nutrition. The 
Carnegie Institution of Washington has 
taken up this subject with most friendly 
interest, and under its direction some of 
the wisest and most skillful experts of the 
country are conducting their experiments. 
The Federal laboratories are auxiliaries to 
this inquiry, and I feel sure that with the 
united efforts of governments, of scien- 
tific institutions, and of professors in col- 
leges and universities there will be pro- 
dueed a body of facts that will clearly and 
definitely decide the great question of effi- 
ciency of labor, so far as food is concerned. 

Going back some years, you will remem- 
ber that Lord Brassey, when contracting 
for the labor of men of different national- 
ities in the construction of railroads, found 
by aetual experience the effect produced by 
different kinds and qualities of food; that 
when the food of the Italian laborer was 
changed from macaroni and other things 
belonging to his national diet to roast beef 
and those things which make the British 
workman so superior, his efficiency was in- 
creased pro tanto. 

It is diffieult, through any statistieal 
method or through any method depending 
entirely upon observation, to treat the labor 
question in all its elements in a way to 
secure beneficial results, so far as knowl- 
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edge is concerned. The statistics of wages 
have undergone a very decided evolution 


through the application of scientific 
methods suggested by economists. It can 


be learned easily—and has been stated— 
how many men are required permanently 
to perform the services of a large number 
of men employed temporarily. The effi- 
ciency of labor relates specifically to this 
subject. For instance, it was ascertained 
a few years ago that in a number of estab- 
lishments producing pig iron 310 different 
employees were required to carry on the 
works, but that if the workmen had been 
employed continuously only 71 would have 
been necessary ; that the average earnings 
of the 310 individual employees were $169, 
while the consequent average earnings per 
employee if the work had been continuous 
for the 71 men would have been $734 per 
vear. scientifie economic analysis of 
such conditions would probably show a 
varianee necessary to a true economic con- 
clusion; but political eeonomy has not vet 
attacked such problems with the same force 
with which it has dealt with other and less 
important matters. 

The treatment of the labor question 
must, 1f there are great results to be se- 
cured, be brought under the same scientific 
methods that are applied in other diree- 
tions; and there are various other statisti- 
eal elements which, for the intelligence of 
all people, both employers and employed, 
require the application of scientific anal- 
ysis, for I take it that the relations of 
employer and employee will not be as fully 
harmonized as may be desired until such 


application is made. The employer does 


not understand fully the conditions of his 
own work: the employee certainly does not 
understand the eonditions of production. 
All these conditions are the result of seien- 
tifie development, and that development, 
in order to secure the very best results in 
establishing a rational basis for treatment, 
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must have further elucidation before great 
results can be expected. 

As another instance, the volume of 
produets at different periods, as shown by 
values, is the prolific source of most 
pernicious doctrines. Our official statistic- 
ians have been wrestling with this subject 
for many years, and some advance has been 
made, especially during the last national 
eensus. I refer particularly to the dupli- 
cation of values. We say that the product 
of the mechanical and manufacturing es- 
tablishments of the United States is, in 
round numbers, over $13,000,000,000, but 
this amount represents the value of raw 
material and labor, each producer return- 
ing the full value of his product, which 
may become the raw material of other 
manufacturers all along the line. The 
deduction of the value of the raw material 
from the total value of the products, of 
course, simplifies the problem, but it does 
not scientifically solve Scientific 
methods must be resorted to, and if the 
political economists, in connection with 
their allies, the statisticians, will under- 
take this problem greater progress will be 
made. So far hints only are to be found 
in the books. These hints, of course, are 
familar to all statisticians, but the diffi- 
eulty of securing the true product without 
exhausting the treasury is one of great 
complexity. 

So in the whole field of sociology, involv- 
ing erime, charity, benevolence, and all that 
pertains to the efforts of society to remedy 
existing evils, we need a new method of 
treatment. There is such a thing as scien- 
tifie charity, which is immediately con- 
cerned with the economic welfare of the 
people. The great questions of insurance 
—how to remedy or provide for the eco- 
nomie insecurity which belongs to the pres- 
ent wage system, the compensation of work- 
ing men for accidents, and everything of 
the kind—must be the subject of treatment 
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by political economists. They will need 
all the science of the aetuary, all the skill 
of the statistician, and all their own power 
of analysis. 

You may ask what can be done in these 
respects. The official statistician, who, as 
[ have said, is the ally of the political eco- 
nomists, and who recognizes the scope and 
the necessity of all that is taught in ortho- 
dox political economy, also recognizes the 
need of the further application of economie 
analysis in the use of the data he collects. 
He can not study these questions except 
from the statistical point of view. His 
duty is to collect, classify, and publish 
the conditions of the 
interpretation 


relating to 
people. Their 
must be, and largely too, the work of an- 


facts 


economic 


other class. 

Professor Simon Neweomb, in a tentative 
way, has made some suggestions along these 
lines. These suggestions have been sub- 
mitted to the Carnegie Institution of 
Washington, with the hope that that In- 
stitution may effectively promote not only 
research in the exact sciences but the anal- 
ysis of data that are now in existence. Ile 
that the century indus- 


triously piled up a vast mass of sociological 


Says nineteenth 
observations and data, as well as data re- 


lating to other branches of science, and 
that this accumulation is going on without 
end and at great expense in every eivilized 
country. This proposition we all admit. 
The problem of working out the best re- 
sults from these observations, however, 1s 
one which is not being effectively grappled 
with, the consequence being that what has 
been done toward obtaining results econ- 
sists largely in piece-meal efforts of indi- 
viduals, frequently leading to no well-estab- 
lished that an- 


other feature of the situation is the gradual 


conelusions. He asserts 
extension of the principles of exact science 
into the sociologieal field: that it is through 
this extension, rather than through adding 
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to the already accumulated mass of facets, 
that progress is mest to be hoped for in the 
future. 

Ile therefore suggests that a body of 
men be employed, organized into a bureau 
of exact sciences in general, whose work 
shall be the development of mathematical 
methods and their application to the great 
mass of existing observations. He under- 
stands well, of course, the difficulty of se- 
curing just the right men who can take up 
in a sociological way—although his sugges- 
tions embody many other branches—the 
exact scientific analysis and interpretation 
of facts in existence. 

Evidence comes from other sources. Dr. 
Karl Pearson, of University College, Lon- 
Doetor New- 


comb’s suggestion, states that a man- of 


don, in commenting upon 


mediocre ability can observe and collect 
facts, but that it takes the exceptional man 
of great logical power and control of meth- 
draw legitimate from 
them. He thinks that at least 50 per cent. 
of the observations made and the data eol- 


od to conelusions 


leeted are worthless, and that no man, how- 
ever able, could deduce any result at all 
from them; that, in the language of engi- 
neers, we need to ‘serap’ about 50 per cent. 
of the products of nineteenth-century sci- 
ence; that the scientifie journals teem with 
papers which are of no real value at all re- 
not be of 


service to any one, because they have not 


eording observations that can 


been undertaken with a due regard to the 
safeguards which a man takes who makes 
observations with a view of testing a the- 
ory of his own; that in other eases the col- 
lector or observer is hopelessly ignorant of 


the conditions under which alone accurate 
work can be done; that such a man piles 
up observations and data beeause he sees 
other men doing it, and because that is 
supposed to be scientifie research. 
Professor Pearson feels that sociologica! 
observations are of the lowest grade of 
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value in too many cases; that even where 
the observers have begun to realize that 
exact science is creeping into the sociolog- 
ical field they have not understood that a 
thorough training in the new methods is 
an essential preliminary for effective work, 
even for the collection of material; that 
these observers have rushed to measure or 
count any living form they could hit on 
without having planned ab initio the con- 
ceptions and ideas that their observations 
were intended to illustrate. 

Doctor Pearson is skeptical about the 
right men or the right man, and he thinks 
the securing of these men is the chief diffi- 
eulty in organizing any force for the scien- 
tific interpretation of the great mass of 
data now existing; but he says that when 
the right man is found he must have been 
rightly trained; that he is to be occupied 
in drawing logical conclusions from other 
persons’ observation and data; that there- 
fore he must, in the first place, be an adept 
in scientific method, a first-class mathema- 
tician and statistician and a trained eal- 
culator and computator. Such a man will 
be the man who has the courage to ‘scrap,’ 
and to do it relentlessly. Science wants 
immensely the courageous pruner, but Doc- 
tor Pearson feels that such a task is not an 
enviable one. 

Such a work is also indorsed by Lord 
Rayleigh, of the Royal Institution of Great 
Britain; and Dr. H. H. Turner, of the Uni- 
versity Observatory at Oxford, in sym- 
pathizing with Doctor Neweomb’s sugges- 
tion, does not hesitate to say that no one 
will be found to doubt the necessity of a 
far more extended discussion of results; 
that in the days of Newton, perhaps, ob- 
servations were scarcer than theories, and 
it was advisable to set them going, but that 
now there is no doubt whatever that there 
is a erying necessity that we should organ- 
ize the diseussion of the masses of accumu- 
lated material. 
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Dr. G. H. Darwin is also in sympathy 
with such work, while in this country Dr. 
Fisher, of Yale; Dr. Pickering, of Har- 
vard, and others are agreed that we must 
utilize the vast collections of data and the 
results of observation in a more scientific 
way in order that the conditions of the 
people in all sociological aspects shall be 
more clearly defined. 

All these suggestions are stimulated by 
what is known as the new political econ- 
omy. Personally, I do not particularly 
like that expression, but I do like the 
phrase ‘social economies,’ because while 
political economy deals with the accumula- 
tion, distribution and exchange of wealth 
—fields perfectly legitimate—and sociology 
is the science of the relations of individuals 
and institutions, social economies deals with 
relations in industrial society; hence it 
comprehends in a broad sense all that is 
comprehended by political economy, as well 
as those other elements of present-day 
economies which relate to other passions 
than the passion of wealth. We must 
agree, however, with Buckle, that ‘wealth 
must accumulate before knowledge can be- 
gin,’ and its eorollary, that ‘great ignor- 
ance is the fruit of great poverty.’ We 
must also recognize Whewell’s utterance, 
that in all cases the arts are prior to the 
related science. Art is the parent, not the 
progeny, of science. The wants of the 
world have developed science. The old 
alchemists in their work preceded chemical 
science. So the empirical investigations 
and researches to discover remedial agen- 
cies have bequeathed to the world great 
stores of knowledge now systematized. 

We must also recognize that during the 
past one hundred and twenty-five years or 
so political economy, as a separate branch 
of philosophy, has sprung into existence. 
The age has been conducive to its develop- 
ment, for it has been one of material prog- 


ress. Economies has ruled almost at the 
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expense of ethics, notwithstanding during 
the same period the world has been con- 
structing great charitable and educational 
institutions emphasizing its desire to bene- 
fit the human race. These institutions, how- 
ever, have fallen far short of their true pur- 
Much of the charity of the world— 
unscientific, unreasonable—has resulted in 


pose. 


more densely populating penal institutions. 
The scientific investigations of the present 
time are remedying this fault, and are 
showing that economies and such institu- 
tions must be considered together. 

All the strides civilization has made com- 
mand our admiration, and its onward 
steps are marked by numerous and con- 
vineing evidences; but such evidences are 
outside the science of political economy, 
and are considered by it only as the cost 
may enter into the distribution of wealth 
it seeks to create, but not as means for a 
better 
eould be 


happier and eondition wherein 


wealth more suecessfully pro- 
dueed. 

Under the spur of this progress political 
economy has flourished—first, by the pa- 
tronage and through the admiration of all 
classes. England did not give it birth, 
perhaps, but eared for it through its in- 
faney, and gave to the world the more 
matured growth which we eall political 
economy; but England’s writers claim that 
she owes her industrial position in the past 
to it. It may be that to a too blind fol- 
lowing of later teachings she owes to-day 
the partial loss of her old industrial su- 
premacy. America, if she desires to oe- 
eupy the place England is vacating, must 
take lessons of her mother, and profit by 
her mistakes and advance her scientific 
understanding to economie truths and prin- 
ciples. 

The old school has been content to teach 
the laws that regulate the production, dis- 
wealth, and 


tribution and exchange of 


these laws have in large measure, and 
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wholly until more recent years, constituted 
the science of political economy. It has 
studiously avoided all other matters, and, 
in the endeavors of its devotees to consti- 
tute it a science, has taken no cognizance 
of the conditions which, favorable or un- 
favorable, must attend the participators in 
the production, distribution and exchange 
of commodities. It has been content to 
limit itself to things and their relations to 
individual and national wealth, more par- 
ticularly the latter, rather than to inelude 
in its sphere of creed the vital relations of 
men. Even Mr. Mill, perhaps the most 
brilliant writer of his age, informed us that 
‘political economy is concerned with man 
solely as a being who desires to possess 
wealth, and who is eapable of judging of 
the comparative efficacy of means to that 
end. It makes entire abstraction of every 
other human passion or motive, except 
those which may be regarded as perpetu- 
ally antagonizing principles to the desire 
of wealth, namely, aversion to labor, and 
desire of the present enjoyment of costly 
indulgences. * * * Political economy con- 
siders mankind as occupied solely in ae- 


quiring and consuming wealth.’’ This 
statement was made in 1844. 

Professor John K. Ingram, in 1879, 
ealled this a vieious abstraction, which 


meets us on the very threshold of political 
economy, and the strictures of our own 
Professor Walker upon this saying are too 
well known to be quoted here. 

Mr. Mill’s statement represents the tenets 
of the old school, although the founder 
Adam Smith, began his 
labors in it as a professor of moral philos- 
ophy, and taught it as a branch of that 
philosophy. His followers, in their ambi- 
tion, for many years strayed far from the 
doctrines of their great master, and with 
their departure from him political economy 
lost the sympathy and even the attention 
of the wageworkers of English and Amer- 


of the science, 
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ican communities, the very support it 
largely needs and should have. 

It is most gratifying to know that our 
recognizing the 
They are 


modern economists are 
weakness of the old doctrines. 
recognizing the necessity of more scien- 
tific treatment, of an analysis of conditions, 
of an interpretation of facts and observa- 
tions in considering the great wants of the 
present day. Political economy, like 
theology and religion, must change with 
the thought of the age; it must change as 
industrial and social conditions change; it 
must seek to ally itself with all the great 
sciences in every line of work, and to reach 
conclusions that. shall be of vital impor- 
tance to the working masses of the world. 
It is a happy sign, as already intimated, 
that the newer works on political economy 
are recognizing these things, and are ex- 
tending the field of their discussions. Here 
is the great hope and herein lies the impor- 
tanee of the relation of science to political 
economy. Science is always ready, when 
the results of its investigations warrant it, 
to wipe off the slate of yesterday and turn 
its face to the light. Political economy 
has not always done this, but it should be 
as ready as science has been to follow new 
revelations and announce new truths. 
D. Wricut. 


UNIVERSITY REGISTRATION STATISTICS. 

A COMPARISON of the figures in the table 
with those for 1903 (Scrence, N. S., Vol. 
XVIII, No. 467, December 11, 1903, page 
738) will show that the majority of insti- 
tutions given in the table ean still point to 
an increase in attendance over last year; 
at the same time, the total increase in en- 
rolment at the combined institutions is not 
as large as it was last year, and consider- 
ably smaller than it was two years ago. It 
was pointed out in the article of 1903 that 
the effects of the economie conditions of 
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the country would in the ordinary course 
of events not be felt keenly until 1904, and 
the figures seem to indicate that there were 
sufficient grounds for the assumption. <A 
number of universities, not only in the east, 
but also in the middle west, show a decrease, 
which in several institutions is quite 
marked. The losses in individual schools 
are sometimes due to an inerease of re- 
quirements, and the tendency to raise the 
standard of requirements for entrance and 
advancement, not only in the professional 
schools, but also in the academic depart- 
ment, is spreading more and more and is 
no longer confined to one or two institu- 
tions. The press during the past year has 
commented widely upon the fact that the 
number of students from the west attend- 
ing higher institutions of learning in the 
east seems to be decreasing, but an investi- 
gation of the facts of the case will show 
that while the number of western men at- 
tending western institutions is unquestion- 
ably increasing all the time, there has been 
no loss in the percentage of western stu- 
dents enrolled at eastern institutions. At 
Yale, for example, the discussion has sug- 
vested the preparation of a table giving the 
registration from eight large states of the 
central west and the northwest. most of 
which support large universities, the states 
included being Michigan, Ohio, Indiana, 
Illinois, Missouri, lowa, Wisconsin and Min- 
nesota, and the figures show that the num- 
ber of students from these states has grown 
from 392 in 1902 to 452 in 1904. - At 
Columbia the percentage of students in the 
corporation (exeluding Barnard College, 
Teachers College and the College of Phar- 
macy) from the North Central division has 
inereased from 5.87 per cent. in 1902 to 
6.56 per cent. in 1904. 

The statisties given on page 914 are with 
few exceptions approximately as of Novem- 
ber 1, 1904, and relate to the registration 
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at twenty of the leading universities 
throughout the country. One new institu- 
tion, the University of Virginia, has been 
added to the list. It may not be amiss to 
repeat that the higher institutions of learn- 
ing here represented are not the twenty 
largest or the twenty leading universities of 
the country. It might be advisable to in- 
crease the list so as to inelude the twenty- 
five or thirty largest American institutions, 
but it seems scarcely practicable at this 
time. The figures have in every case been 
obtained from the proper officials of the 
universities concerned. The changes in en- 
rolment that take place in the course of the 
year can not of course be considered here, 
and they are not important enough to in- 
fluence the general result. In order that 
a better idea may be conveyed of the regis- 
tration at these universities during the fall 
term, two totals are given for the first time 
this year, one exclusive of the summer ses- 
sion and another, a grand total, including 
the enrolment of the summer sehool. An 
attempt has been made to secure proper 
uniformity in the statistics, although it is 
of course impossible to arrive at an abso- 
lutely uniform interpretation. 

According to the figures of last year the 
twenty universities enumerated ranked as 
follows: Harvard, Columbia, Chieago, 
Michigan, California, Illinois, Minnesota, 
Cornell, Wiseonsin, Yale, Northwestern, 
Pennsylvania, Nebraska, Syracuse, Ohio, 
Indiana, Missouri, Prineeton, Leland Stan- 
ford and Johns Hopkins. Comparing this 
with the present order, we shall find that 
there has been no change in the relative 
positions of the three largest universities, 
Harvard, Columbia and Chieago. Mich- 
ivan is fourth, followed by Minnesota. Cor- 
nell, California, Illinois, Pennsylvania, 
Yale, Wisconsin, Northwestern, Nebraska, 
Syracuse, Ohio, Missouri, Leland Stanford, 
Princeton, Indiana, Johns Hopkins and 
Virginia, in the order named. Illinois 


(N.S. Vor. XX. No. 522. 


passed from the eighth to the sixth position 
in 1903 on account of the incorporation of 
the Chicago College of Dental Surgery with 
the School of Dentistry of the University of 
Illinois. Later, as the result of a suit 
brought by a stockholder of the College of 
Dental Surgery, it was held that the officers 
of the college had not been duly authorized 
by the directors of the stockholders to ar- 
range for the consolidation. The contract 
was consequently declared void, and the 
figures of last year, which were given in 
eood faith, with no thought that the con- 
solidation contract would be declared void, 
should be changed from 3.661 to 3,239. 
Taking this into consideration, Illinois 
really oecupies its old position. Both 
Minnesota and Cornell have passed Cali- 
fornia, and Pennsylvania has passed Yale, 
Wisconsin and Northwestern. Indiana 
shows a considerable loss and has been 
preceded by Missouri, Leland Stanford and 
Princeton, the latter two having changed 
positions. Cornell and Pennsylvania show 
the largest gains in the east, while Min- 
nesota and Nebraska have the largest in- 
crease in the west. Omitting the summer 
session, the order wowd be as follows: Har- 
vard, Columbia, Minnesota, Michigan, Cor- 
neli, Illinois, California, Yale, Pennsyl- 
vania, Northwestern, Wisconsin, Syracuse, 
Nebraska, Chieago, Ohio, Missouri, Leland 
Stanford, Princeton, Indiana, Johns Hop- 
kins and Virginia. 

As far as the changes in the enrolment 
of the different universities are concerned, 
Harvard shows a falling off from 6,013 in 
1903 to 5,392 in 1904. The large inerease 
in 1903 was due almost entirely to the ex- 


pansion of the summer session from 945 
in 1902 to 1,392 in 1903, an inerease due 
chiefly to the meeting of the National Edu- 
vation Association held at Boston in July, 
1903. The 1904 summer session naturally 
showed a decrease (from 1,392 to 1,007), 
and this partly explains the falling off in 
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the grand total. The summer session figures 
are exclusive of 326 Porto Ricans in the 
special summer session. The enrolment in 
all the departments of the university has 
fallen off since the last report, with the 
exception of law and agriculture. The loss 
in the college may be due to the increasing 
number of students who are completing the 
course in three years instead of four. 

At Columbia there would be a decrease 
in the total enrolment were it not for the 
fact that the New York College of 
Pharmacy became incorporated with the 
university on July 1, 1904. The registra- 
tion at the College of Pharmacy up to No- 
vember 1 ineluded 435 students, the addi- 
tion of which more than offsets the loss in 
the professional schools of law and medi- 
eine. The requirement of a baccalaureate 
degree for admission to the law school was 
enforced for the first time last year, and 
this has naturally resulted in a decrease 
in attendance, which should reach the 
minimum in 1905. In the medical school 
not only were increased admission require- 
ments carried into effect for an additional 
class, but the tuition fee was increased 
from $200 to $250 per annum, both causes 
combining to decrease the enrolment by 
about a hundred students. The scientific 
schools likewise show a slight decrease. 
The tuition fee in these schools was also 
increased from $200 to $250, but this fact 
seems to have had no particular influence 
in preventing students from returning to 
or entering the institution. This year 
graduate students in applied science regis- 
tered for the first time in pure science, and 
are consequently included under the grad- 
uate school figures in 1904, whereas they 
appeared under scientifie schools in 1903. 
Furthermore, the fact that the tuition fee 
under the faeulty of pure science is only 
150 dollars per annum no doubt caused a 
number of students holding a baccalaureate 
degree to become candidates for the mas- 
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ter’s degree in the faculty of pure science, 
instead of for an engineering degree or a 
B.S. in chemistry under the faculty of 
applied science. The inerease in the grad- 
uate schools is, therefore, due partly to the 
causes just mentioned. The loss in the 
registration of college women is explained 
by the fact that special women music stu- 
dents previously registered at Barnard Col- 
lege, whereas this year they were enrolled 
in the university department of music. 
Columbia College (men) shows the largest 
enrolment in its history, exceeding that of 
last year by 34, there being 145 students 
registered in the freshman class, the largest 
the eollege has ever had. The New York 
City high schools are sending more men 
to the college each year, and college stu- 
dents in inereasing numbers are taking ad- 
vantage of the combined courses, whereby 
they may receive the baccalaureate degree 
and the law or a science degree in six 
years, or the bacealaureate degree and the 
degree of doctor of medicine in seven years. 
Teachers College shows a slight gain over 
last year, and the summer session of 1904 
was a little smaller than that of 1903, due, 
no doubt, to the same fact that caused the 
loss in the summer session at Harvard. 

There has been a slight falling off in the 
total enrciment at the University of Chi- 
cago, the greatest loss occurring in the 
graduate schools. The law school is grow- 
ing rapidly, the medical school having re- 
mained stationary. It should be remem- 
bered in making comparisons that the sum- 
mer session at Chicago does not bear the 
same relation to the remaining terms as it 
does elsewhere. 

The inerease in attendance at the Univer- 
sity of Michigan is not large. The academic 
departments for both men and women, as 
well as the faculty of medicine, show a 
ceerease, whereas all the other departments 
have increased in numbers, the largest 
gains having been made in the engineering 


| 


SCIENCE, 


scheoel, the eollege cf dentistry and the 
summer session. The total gain is no doubt 
larger than would appear from a_ com- 
parison of the 1904 figures with these of 
1903, inasmuch as it was impossible last 
vear to secure accurate figures for the num- 
ber of summer session students who re- 
turned for work in the fall and who should 
have been deducted under ‘double registra- 
tion.’ 

The total enrolment at the University of 
Minnesota shows a eonsiderable gain over 
last year, there being 3,886 students regis- 
tered in 1904, as against 3,550 in 1903. 
The enrolment of men in the academie de- 
partment is identieal with that of last year, 
but there has been a gain of 30 women in 
the same department. The scientifie schools 
show a gain, which is not as large, how- 
ever, as the increase in the law school en- 
rolment. The requirements in the medical 
school have heen raised, vet the school 
shows a slight gain over last vear. . All of 
the other departments have also had an 
increase, Which is especially striking in the 
vraduate faeulties. 

The total attendance at Cornell shows 
un inerease from 3.438 to 3.833. which is 
much larger than the gain noted during the 
previous year. The eollege of arts and 
science and the eollege of law are the only 
departments that show a falling off in at- 
tendance., Sibley College (mechanical 
engineering) shows an inerease in its total 
attendance, but a slight falling off in the 
first year class, which may be explained by 
the faet that new entrance requirements 
went into effeet this fall for the first time, 
both advaneed and advanced Crer- 
man, as well as advaneed mathematies, be- 
ing demanded for admission. The eollege 
of agnmeculture shows the largest inerease 
among the various departments, but mest 
ot this increase iS mn the special students. 


who are not obliged to satisfy the entrance 


requirements. The summer session, which 
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showed a loss in 1903, has gained consid- 
erably. 

The attendance at the University of 
California has grown from 3,690 to 3,738, 
a vain which is larger than the one recorded 
last year. The losses in medicine, the 
graduate schools, in art, dentistry and 
pharmacy, are more than made up by the 
increased registration in the other depart- 
ments, including the summer session. 

The University of Illinois shows a gain 
over 1903, although the figures given in last 
vear’s tabulation are larger than those for 
1904; the reason for this has been explained 
above. <All of the departments, with the 
exception of the professional schools of 
law, medicine and pharmacy, have had an 
increase in enrolment, this being most 
noticeable in the seientifie schools. The 42 
students mentioned under ‘other courses’ 
are enrolled in the school of library seience. 

As noted above, there has been a con- 
siderable increase in the attendance at the 
University of Pennsylvania, which is due 
in part to the incorporation of a summer 
school of the college, in which 137 students 
were enrolled, and of the night school of 
accounts and finanee, in which 164 students 
are registered. The freshman classes show 
an increase everywhere except the 
veterinary school, The medical sehe ol 
shows a large increase, the veterinary and 
dental schools have remained stationary, 
and the graduate department and the law 
school show a slight falling off. Archi- 
tecture, mechanical engineering, civil engi- 
neering, mining engineering and_ the 
Wharton Sehool of Finance and Commerce 
have had decided gains. Biological and 
chemical courses also show inerease, 
whereas there has been a loss in the aea- 
demie course. 

The Yale figures, as far as the grand total 
is concerned, have remained practically un- 
changed, the gain being slight. There is 
an apparent loss in the number of students 


‘ 


DecEMBER 30, 1904.] 


registered in the Sheffield Scientific School, 
which is, however, due to the fact that this 
year the undergraduate students only were 
counted, whereas in 1903 graduate students 
of the scientifie department were included 
here as well as under the graduate schools. 
The attendance of undergraduates at the 
Sheffield School shows an increase of about 
50 over that of last year. The academic 
department shows a gain, whereas the 
others have remained virtually stationary. 
The only loss worth mentioning is in the 
law school, a falling off due to increased 
tuition fees and greatly increased require- 
ments for admission and advancement. 
The University of Wisconsin shows a 
considerable loss, which is, however, not 
large enough to eradicate the great gains 
made in the previous year. The academic 
department shows a large inerease.—The 
registration at Northwestern University has 
increased, but the total given is a gross 
total, it having been impossible to indicate 
all the duplications. The 115 students 
mentioned under ‘other courses’ are en- 
rolled in the department of oratory, and 
the 50 summer session students are divinity 
students.—The figures for the University 
of Nebraska are those for the close of the 
academie year 1903-1904, the figures for 
this fall not being obtainable.— At Syracuse 
University gains are noticeable all along 
the line, being largest in the college and 
scientifie schools and smallest in the pro- 
fessional schools of law and medicine.—The 
total attendance at the University of Ohio 
is a little larger than it was last year, most 
of the departments having experienced no 
important change. The number of women 
in the aeademie department has been in- 
creased by 45, whereas the number of men 
shows a falling off of 50. Stricter en- 
trance rules went into effect in the college, 
which were in a measure responsible for 
this decrease. The greatest loss is found 


in the college of pharmaey. The chemistry 
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building, the home of this department, was 
totally destroyed by fire last winter, so that 
the school was compelled to work at a great 
disadvantage in temporary quarters this 
year. Next year the department is to be 
located in the new chemistry building, now 
in process of construction, so that the loss 
over the previous year will probably be 
only temporary.—The University of Mis- 
souri shows a gain in its total attendance, 
in spite of the large falling off in the sum- 
mer session. In 1903 summer schocls were 
maintained at three places outside of Co- 
lumbia, Missouri, the attendance aggre- 
gating 639, whereas last summer only one 
school was opened, that at Columbia, at 
which 260 students were enrolled. Since 
1903 a new department has been estab- 
lished, the teachers college, which is_ re- 
sponsible for some of the increase. The 
90 students mentioned under ‘other 
courses’ belong to the departments of agri- 
eulture and forestry and the veterinary de- 
partment. The largest gains were made in 
the scientific schools.—Leland Stanford, 
Jr., which had remained practically sta- 
tionary the year before, shows an increase 
in all departments.—- At Princeton there has 
been a slight loss as against last year, but 
the figures for 1904 are larger than for 
1902. The loss in the academic depart- 
ment has not quite been offset by the gain 
in the scientific schools. A good illustra- 
tion of the encroachment of the scientific 
schools upon the academie departments in 
most universities may be found here, for 
while there were 758 academic students in 
1902, there are only 665 in 1904, whereas 
the number of scientific students has in- 
ereased from 494 in 1902 to 628 in 1904. 
The graduate schools show a decrease, aris- 
ing chiefly from the fact that fewer stu- 
dents of the Theological Seminary than 
usual are availing themselves of the op- 
portunity to pursue graduate courses in 
the university.— There has been a consider- 
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able decrease in the attendance at the Uni- 
versity of Indiana, which is confined almost 
entirely to the arts and science depart- 
ments, the law school and the summer ses- 
sion showing a gain.—At Johns Hopkins 
University there has been a gain in the 
academic department, a small gain in 
medicine, and no change in the enrolment 
of the graduate schools. 

Last year we called attention to the fact 
that the medical schools showed a decided 
decrease in the great majority of institu- 
tions. A reaction seems to have set in this 
year, for while the decrease in a number 
of universities has continued, others show 
gains, the largest increase being recorded at 
the University of Pennsylvania. The 
Medical School of Columbia University has 
dropped into second place, [Illinois now 
taking the lead. Columbia is followed by 
Northwestern and Pennsylvania, these four 
institutions having enrolments of over 500 
students. The University of Michigan still 
has the largest law school, Harvard’s being 
second, Minnesota’s third and Columbia’s 
fourth. Quite a number of law schools 
have suffered a loss in attendance. The 
scientific schools continue to draw large 
numbers, and at the majority of institu- 
tions are growing very rapidly. Cornell 
has by far the largest enrolment of scien- 
tifie students, Michigan coming second, 
Illinois third and Wisconsin fourth. Har- 
vard continues to have the largest collegiate 
enrolment. Its summer session was also 
the largest last year, Columbia being a very 
close second, with California third and 
Cornell fourth. Columbia with an enrol- 
ment of 709 students in the graduate 
faculties easily maintains the lead in this 
department, which it has held for several 


years. Chieago, its nearest rival in this 


field, has only a little over half as many 
graduate students as Columbia, Harvard 
and Yale follow closely behind Chicago. 
Northwestern has the largest dertal school 
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and also the largest school of divinity. The 
Columbia School of Pharmacy is more than 
twice as large as that of its nearest com- 
petitor, Northwestern University, and 
Teachers College of Columbia University 
also remains in a category by itself as far 
as the number of students is concerned. 
Syracuse University has the largest school! 
of music, and Yale the largest school of 
forestry. The Minnesota School of Agri- 
culture is more than twice as large as that 
of Illinois, which stands second. Columbia 
seems to have the largest teaching force, 
but the Harvard figures do not include the 
25 teachers specially engaged to give sum- 
mer courses in art and sciences and 31 
instructors and lecturers in the summer 
school of physical training. 

These figures tell their own story, but of 
course they tell little about the relative 
rank of the institutions from the stand- 
point of efficiency, a question with which 
this tabulation does not attempt to deal. 

Tomso, Jr., 
Registrar. 
COLUMBIA UNIVERSITY. 


AMERICAN ORNITHOLOGISTS’ UNION. 


THE twenty-second congress of the 
American Ornithologists’ Union convened 
in Cambridge, Mass., Monday evening, No- 
vember 28. The business meeting was held 
in Mr. William Brewster’s museum, and 
the publie sessions, commencing Tuesday, 
November 29, and lasting three days, were 
held in the Nash lecture room of the Uni- 
versity Museum. 

Mr. Charles B. Cory, of Boston, was re- 
elected president; C. F. Batchelder, of 
Cambridge, Mass., and E. W. Nelson, of 
Washington, D. C., vice-presidents: John 
H. Sage, of Portland, Conn., secretary; 
Jonathan Dwight, Jr., of New York City, 
treasurer; Frank M. Chapman, Ruthven 
Deane, A. K. Fisher, Thos. S. Roberts, 
Witmer Stone, William Dutcher and 
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Charles W. Riehmond, members of the 
eouneil. 

The ex-presidents of the union, Drs. J. 
A. Allen and C. Hart Merriam, and Messrs. 
William Brewster, D. G. Elliot and Robert 
Ridgway are ex-officio members of the 
eouneil. 

Drs. Allen, Dwight, Merriam and Rich- 
mond, and Messrs. Brewster, Ridgway and 
Stone. were reelected ‘Committee on Classi- 
fication and Nomenclature of North Amer- 
ican Birds.’ 

Three associates were elected to the class 
known as members, and one hundred and 
twenty-five new associates were eleeted- 
the largest number in any one year since 
the society was founded. 

Interesting papers on the subject of bird 
migration were presented by Professor 
Wells W. Cooke and Dr. Louis B. Bishop, 
and the conclusions reached seemed rea- 
sonable. 

Mrs. 
account of her 


many years, on the regurgitative feeding of 


Irene G. Wheelock gave a detailed 


studies, extending over 


nestlings. Her paper ereated much dis- 
cussion. 

Mr. E. H. 
disappearing birds, the purple 
plover, ete., and asked that information 
concerning them be sent to the Massa- 
chusetts State Board of Agriculture. 

In his paper on the nesting habits of the 
flamingo, Mr. Chapman exhibited most ex- 
cellent views from photographs of the birds 
which he had taken in the Bahamas. He 
made many new observations there con- 
cerning the domestie life of the species. 

Mr. William L. Finley’s papers on the 
land birds of Oregon and California and 
the sea birds of the Oregon eoast, illustrated 
as they were-by beautiful lantern slides, 
showed what exceptional opportunities he 


Forbush referred to certain 
martin, 


had had for studying the avifauna of the 


Pacifie region, 


Mr. Henry Oldys spoke of some interest- 
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ing bird songs, and Mr. Fuertes gave imi- 
tations of bird notes and explained the 
habits of the birds. 

A valuable paper on the birds of the 
sandhill region of Nebraska was presented 
by Dr. Robert W. Woleott. His observa- 
tions covered a section of country but little 
known from an ornithological standpoint. 

Rev. Herbert K. Job 
series of lantern slides from photographs 
of shore birds, herons and water fowl, and 


showed a large 


explained the ingenious expedients to which 
he resorted in order to secure good results. 

The report of the Committee on Protee- 
tion of North American Birds, read by its 
chairman, Mr. William Dutcher, gave evi- 
dence that interest in the preservation of 
wild bird life was not lacking at the pres- 
ent time. 

In the absence of Professor C. F. Hodge, 
of Worcester, Mass., so well known for his 
successful experiments in rearing ruffed 
grouse in confinement, Miss Helen A. Ball 
explained a series of lantern slides show- 
ing the development of the grouse from the 
chick to adult plumage. She stated that 
the young became very tame—eating from 
the hand—and that two adult wild birds 
placed in the enclosure with the others, 
soon exhibited no fear, and in a short time 
it was impossibe to distinguish them. either 
in plumage or habits, from those raised in 
confinement. 

Following is a list of the papers read at 
the sessions: 

JONATHAN Dwieut, JR.: ‘ A Review of the Gulls 
which have Light-colored Primaries.’ 

Wetts W. Cooke: ‘An Untenable Theory of 
Bird Migration.’ 

IRENE G. WHEELOCK: 
of Nestlings.’ 

Louis Bb. Brsnop: ‘The Direction of Flight in 
the Fall Migration at New Haven.’ 

HENRY 


‘Regurgitative Feeding 


OL_pys: ‘Some Interesting 1904 Bird 
Songs.’ 

Louis B. Bisuop: * The Status of Helmintho- 
phila leucobronchialis and Belminthophila law- 


renecet, 


+ 
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JONATHAN Dwient, JR.: ‘ Wear in its Relation 
to Subspecies.’ 

Wa. R. Lorp: * The Psychological Conditions of 
Bird Study.’ 

E. H. Forsusnu: ‘Some Disappearing Birds and 
Suggestions for their Protection.’ 

FRANK M. CHAPMAN: ‘ Florida 
trated by lantern slides. 

Wn. L. Fintey: ‘The Land Birds of Oregon 
and California.’ Illustrated by lantern slides. 

C. F,. Hopee: ‘ Experiments in Rearing Ruffed 
Illustrated by lantern 


Notes.’ Illus- 


Grouse in Confinement.’ 
slides. 

Horace G. Situ: ‘ Cyanocitta cristata, and 
other Eastern Birds, at Wray, Yuma County, Col- 
orado.’ 

A. H. CLark: ‘ The Birds of the Southern West 
Indies.’ 

B. 8S. Bowptsu: ‘ Ornithology of a Churchyard.’ 

FRANK M. CuapMAN: ‘ The Nesting Habits of 
the Flamingo.’ Illustrated by lantern slides. 

Wma. L. Fintey: ‘ The Sea-Birds of the Oregon 
Coast.’ 

H. W. 
Thoreau’s Journals.’ 

Wa. Dutcuer: * Report of the Chairman of the 
Committee on the Protection of North American 


Illustrated by lantern slides. 
GLEASON: ‘ Illustrated Readings from 


Birds.’ 

Ropert H. Wotrcotr: ‘Observations on the 
Birds of the Sand-hill Region of Nebraska.’ II- 
lustrated by lantern slides. 

Herbert K. Jos: ‘The Season’s 
with Shore-birds, Herons and Water-fowl.’ 
trated by lantern slides. 


Experiences 
Illus- 


The next annual meeting will be held in 
New York City, in November, 1905. 
JoHN H. Sage, 
Secretary. 


SCIENTIFIC BOOKS. 

The Jurassic Flora. By A. C. Sewarp, F.R.S. 
Part L, The Yorkshire Coast, London, 1900. 
Part IIL., Liassic and Oolitic Floras of Eng- 
land (Excluding the Inferior Oolite Plants 
of the Yorkshire Coast), London, 1904. 
Catalogue of the Mesozoic Plants in the De- 
partment of Geology, British Museum (Nat- 

Parts III., IV. 


The first two parts of this important cata- 


ural History). 


logue were reviewed at considerable length in 
Scrence of June 12, 1896 (N. S., Vol. IIL, 
pp. 869-876). 


These relate to the Wealden 
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flora, and their great value to science was fully 
set forth. The third part, dealing with the 
Jurassie flora of Yorkshire, appeared in 1900, 
and now the fourth part, embracing the re- 
mainder of the Jurassic material in the Brit- 
ish Museum is out, and these two parts may 
be conveniently treated in a second review, as 
were the first two in the previous one. 

The Jurassic flora of Yorkshire is one of 
the oldest and best known fossil floras of the 
globe. It was to it that Williamson first gave 
his attention more than seventy years ago. 
His first contribution to science consisted in 
‘an excellent drawing and description’ of the 
plant first called Cyclopteris Beant, since re- 
ferred to Otozamites, collected by his father 
at Gristhorp Bay. He sent the drawing and 
description to Messrs. Lindley and Hutton, 
who were then at work on their ‘ Fossil Flora 
of Great Britain,’ and they were embodied 
with commendation in the second fascicle of 
that work (pp. 127-129, pl. xliv.), which bears 
date 1833. Between thirty and forty species 
from the Oolite of Yorkshire are published in 
that work, most of which were contributed by 
Williamson. Earlier work in this line had 
been done by Young and Bird (1822, 1828), 
by Brongniart (1828) on material sent to him, 
and especially by Phillips (1829). Of course, 
only a small part of this rich material is in 
the British Museum, but Mr. Seward visited 
many other museums where it is deposited 
and he reviews the literature of the whole 
subject. Indeed, as is his custom in these 
catalogues, he goes over the whole ground not 
only of the Jurassic flora of Yorkshire, but of 
that of other parts of Britain and, in a com- 
parative way, of other countries, especially 
the continent of Europe, but also of Asia 
(Siberia, Persia, China, Japan, India), of 
North America and of Australia, even men- 
tioning discoveries in Franz Josef Land and 
in Argentina. This preliminary correlation 
of the data of the whole world is an important 
feature of these catalogues and greatly in- 
creases their value. This value is still further 
enhanced by his critical analysis of the species, 
in which his latest decisions as to their affini- 
ties, and what he considers to be their proper 
designations, are given. 
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The bulk of the volume is naturally devoted 
to a detailed treatment of the material in the 
British Museum, in which the museum num- 
ber of every specimen is recorded. But the 
‘catalogue’ becomes, at the hands of Mr. 
Seward, a systematic treatment of the flora, 
which attains great importance from the adop- 
tion of the latest botanical classification. The 
Jurassic flora is thus found to embrace Bryo- 
phyta (Hepatice), Pteridophyta (Equisetales, 
Lycopodiales, Filicales) and Spermatophyta 
(Cyeadales, Ginkgoales, Pinales). The evi- 
dence for the alleged existence of alge (fu- 
coids) is examined and found wanting, such 
forms being either referred to the genus Mar- 
chantites of the Hepatic, or rejected as prob- 
ably not organic. Of these the Cycadales 
predominate even over the ferns, which latter 
contribute the largest contingent to the Weal- 
den flora, the conifers occupying the third 

ce in both floras, and the lower groups a 
very subordinate position. The total Jurassic 
flora counts 55 species, as against 59 from the 
Wealden, which contains many more conifers. 
very important specimen is fully treated and 
usually figured either in the text or on one of 
the twelve plates. Proofs of these plates had 
been received in advance of the text at the 
time of mv visit to Cambridge. in 1900, and 
Mr. Seward kindly permitted me to examine 
them and take notes upon them for use in 
preparing my paper on the Jurassic flora of 
Buck Mountain, Oregon, which I had recently 
collected, and later he had the further kind- 
ness to send a set of them at my request to 
Professor Fontaine to aid him in his elabora- 
tion of that flora. Thev were of great assist- 
ance, although, as might have been expected, 
very few species are common to the two floras. 
The work in which the Oregon Jurassic flora 
is treated is now in press. 

In the second part, which has recently ap- 
pe red, dealing with the remainder of the 
Mesozoie floras of Great Britain, the treat- 
ment follows the same lines, but there is no 
extended introductory survey of the corre- 
sponding floras of other countries. The classi- 
fication, however, is here primarily geological, 
each horizon being treated systematically. 


Seareely any Triassic plant-bearing beds exist 
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in Britain, and the only plants of that age 
seem to consist of a few indistinct and prac- 
tically indeterminable specimens from the 
KXeuper beds of Bromsgrove and Pendock in 
Worcestershire and from Rowington in War- 
wickshire. A few specimens from both these 
localities occur in the museum, but only one 
fruit (Carpolithes) could be even generically 
determined. 

The Rhetie is included by Mr. Seward in 
the Jurassic, but it is very limited in Britain 
and no such rich plant-bearing beds of it occur 
as those of south Sweden and Franconia. But 
there is a thin belt of this age extending from 
the Yorkshire coast to the cliffs of Dorset- 
shire, and they are also found near Carlisle 
and in the northeast of [Ireland and north of 
Seotland. Fossil plants have been found at 
Ashelworth and Brockeridge; in the East 
Somerset and Bristol ecoalfields; at Pylle Hill, 
Totterdown and Bristol; at Strensham, Wor 
cestershire; and at Binton, Warwickshire. 
Only three species are described from the 
material in the British Museum. These are 
all pteridophytes, but a winged seed (Carpo- 
lithes) and an imperfectly preserved cone 
(? Araucarites) oceur, which are probably 
gymnosperms. The supposed monocotyledon 
(Naiadita) tigured by Buckman, proves to be 
a lyeopod, and the dicotyledonous wood de- 
scribed by Sorby, upon which Dr. Asa Gray 
laid so much stress as proof of the antiquity 
of the higher plants, is stated to have been 
purchased of a dealer, the locality (Lias of 
Keynsham, near Bristol) being only conjec- 
tural. 

The Liassiec flora is much better represented. 
This formation stretches across England from 
the mouth of the Tees to the coast of Dorset- 
shire, with patches in Shropshire, Cumberland 
and Sutherlandshire, as well as in the west 
of Scotland and on the Antrim coast in Ire- 
land. Among the important localities for 
plants of this age are Lyme Regis, Memburg 
and Polden, in the southern section, and 
Whitby on the Yorkshire coast. There are 
also Liassic plant beds in the interior of Eng- 
land. The great majority of the specimens 
in the British Museum are from Lyme Regis 
and Whitby, especially the former. The flora 
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desciiced embraces nine species, including one 
The 


remaining species belongs to a genus he now 


fern, three cyecads and three conifers. 


calls Clenopteris and regards it as of uncer- 
tain systematie position, although, in the pre- 
ceding part (‘Jurassic Flora of Yorkshire,’ 
p. 237) he referred Saporta’s Clenopteris to 
Ptilozamites of Nathorst and treated it as be- 
longing to the Cyeadales of doubtful affinity. 
In this I have followed him for the Jurassic 
plant P. Leckenbyt, which is common to the 
Yorkshire flora and that of Oregon. As Sa- 
porta’s name has priority it should stand, pro- 
vided it is really the same genus as the Ptilo- 
zamites of Nathorst. 

Both fronds and trunks of recognized cy- 
cadean plants occur in the Lias of Britain, 
and Mr. Seward puts both these into what he 
calls a class, the Cycadophyta. This term he 
attributes to Nathorst, but the latter did not 
Latin form. 
first to call attention to the inconsistency of 


use it in I was, perhaps, the 
applying the term Cyeadales to the foliage of 
such plants and the term Bennettitales to 
their trunks, when both kinds are found at 
practically the same horizon and often in the 
same beds, with every probability that the 
leaves were borne on the trunks, but no means 
of determining which leaves belonged to which 
trunks.* The dilemma is one existing in the 
nature of things and can only be escaped 
through further discovery. We certainly do 
not escape it by multiplying classes. But as 
the Cyeadales and Bennettitales are already 
recognized classes, a group that embraces them 
It may be called a 
Mr. Seward’s name has the form 


both ean not be a class. 
superclass. 
given to much higher groups, such as the 
Pteridophyta and Spermatophyta. It is in- 
cluded under the latter, and, therefore, should 
have a different termination. The reasons for 
such a group given by Nathorst and Seward 
are not sound, and the group name seems 
useless. 

Much the largest number of species are from 
the Oolite, viz., 42, as against 12 from the 
Lias, and 5 from the Rhetie, and as these are 
all additional to the 65 described in the first 


* Nineteenth Ann. Rep. U. 8S. Geol. Surv., 1897- 


98, Washington, 1899, p. 665. 


SCIENCE. 919 


part from the Oolite of Yorkshire, it is evi- 
dent that this is the great Mesozoic flora of 
Britain, and that the floras of other Mesozoic 
beds are comparatively But 
this is largely the case in other parts of the 


insignificant. 


world. The greater number are from the 
Great Oolite of Oxfordshire (Stonesfield). 
Wiltshire (Sevenhampton and _ Eyeford), 


Gloucestershire (Chedworth) and Northamp- 
(Kingsthorpe and Leckhampton). 
The Inferior Oolite yielded nine species, the 
localities being in Gloucestershire, Northamp- 


tonshire 


tonshire and Somersetshire. Five species are 
from the Oxfordian, which is represented in 
Wiltshire (Christian Malford), Cambridge- 
shire (Chippenham) and Northamptonshire 
(Peterborough), as well as at Scarborough in 
Yorkshire. Mr. Seward includes the Coral- 
lian and Kimeridgian in the Oolite. The 
former is represented at Malton in Yorkshire, 
and has yielded three species, the latter at 
Weymouth and Sandsfoot in Dorsetshire, and 
contributes two species. 

The Jurassic flora described in Part II. 
contains 18 conifers, 15 cyeads, 2 Ginkgoales, 
11 ferns, 1 lycopod, 2 Equisetales and 4 thallo- 
phytes. Besides these there are described and 
figured two leaves from Stonesfield which seem 
to be dicotyledonous. As we can not question 
the fidelity of the figures, and as these, so far 
as the material shows, have every appearance 
of dicotyledonous plants, the doubts must be 
as to the source of the specimens, but Mr. 
Seward says that the records clearly state that 
one of the specimens at least is from Stones- 
field, and that ‘the rock appears to be iden- 
tical with that in which the majority of the 
Stonesfield plants are found.’ He inclines to 
think that the record is reliable, and that we 
actually have ‘a dicotyledon from rocks of 
the Great Oolite Series.’ This seems incred- 
ible a priort, as thus far no dicotyledonous 
plant has been discovered lower than the 
Lower Cretaceous (Older Potomac) of Vir- 
ginia. The figures recall those of Populus 
primeva of Heer from the Kome beds of 
Greenland (Urgonian), which was long the 
earliest dicotyledonous plant known. They 
differ, however, considerably from that type, 
and as the lowest veins are not shown, there 


: 
? 


can be no certainty whether these leaves be- 
long to the genus Populus. Mr. Seward is 
content to place them in the general group 
Phyllites. lt is greatly to be hoped that the 
Stonestield beds may be more thoroughly 
searched for further material of this class. 

Lester F. Warp. 


Geology of the City of New York, with a 
geological map. By L. P. Gratacap, A.M., 
of the American Museum of Natural His- 

Second edition. 1904. 

Pp. 119; 35 figs., 3 plates. 


tory. Privately is- 


sued. Royal Svo. 

Interest in nature-study has become of great 
and increasing importance in our general sys- 
tem of secondary schools. Both teachers and 
pupils are being led to observe more clearly 
the world about them, and are coming to know 
the plants, animals and rocks. In a great 
center of population like New York city the 
teachers and pupils make up a_ well-nigh 
countless multitude, and as regards the local 


ry the call for a book of instruction and 


reol 
reference is very urgent, as is the need for 
but The latter 
need, the authorities of the American Museum 


of Natural History with their rich equipment 


elementary lectures. 


in specimens, lantern slides and charts, have 
met: and the former need, the author of the 
work before us has satistied in a very interest- 
ing and attractive way. Congratulations are 
due him that the book has reached a second 
edition. 

The work opens with a brief geographical 
outline and takes up next the topographical 
features of the four constituent boroughs. 
The original outlines of Manhattan Island 
have of course suffered great modification and 
a very interesting and detailed record of these 
is given. The matter is timely, because the 
tendency to remove and forget the ancient 
landmark, is all too great in American cities 
and an interest in early local history and a 
fondness for one’s home and dwelling place 
are all too slightly developed. 

A discussion of the rock formations follows 
with some very good pictures illustrating their 
mode of occurrence and structural features. 
The author is almost ultra-conscientious in 


his endeavor to give due credit to the several 
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writers who are cited. The topic of the water- 
ways receives attention, as does that of the 
bibliography and of the minerals. Following 
these the other boroughs than Manhattan are 
passed in review and a discussion of the gla- 
cial geology closes the work. 

Mr. Gratacap still adheres to the Archean 
age of the metamorphie rocks of Manhattan 
Island (p. 45) as against the Paleozoic de- 
terminations more especially of Professor J. 
D. Dana and Dr. F. J. H. Merrill, and as the 
latter’s views have been fully set forth it 
would be of interest to hear the other side 
defended at length. 

Mr. Gratacap ought to have included in the 
preparation of his work a table of contents 
and an index. It is a great handicap to the 
usefulness of a book of 119 pages, with many 
figures and a map, to lack these essentials. 

J. F. Kemp. 


Materialen der Stereochemie, in Form von 
Jahresherichten. Edited by C. A. Biscrorr. 
Vols. I. Braun- 


schweig, F. Viewee und Sohn. 


and IL., pp. exxvi + 1978. 


This comprehensive work consisting of two 
large volumes aggregating over two thousand 
pages, is a continuation of the well-known 
work on the same subject, published in 1894 
by the same author in company with Professor 
P. Walden. 
occasionally in the new compilation, but the 
vreat bulk of the work has been done by Pro- 
fessor Bischoff. The matter is developed year 
by year, each yearly section being divided into 


This collaborator has also assisted 


four subdivisions, namely: 

I., General Stereochemistry; II., Optical 
[somerism; III., Geometric Isomerism of Op- 
tically Inaetive Bodies; IV., Relations Be- 
tween Space-distribution and Chemical Reac- 
tions, 

Obviously the form of arrangement de- 
mands elaborate indexing; hence the editor 
has prefaced his work by a table of contents 
of 126 pages, and given it an index of 99 
pages as epilogue. Even as it is, the table of 
contents almost needs an especial index of its 
own. 

The work is characterized by the qualities 
which are already familiar in the earlier work. 


. 
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It is unusually complete and thorough in bib- 
liographie detail. No one interested in the 
development of stereochemistry can afford to 
be unfamiliar with it, and to all scientific men 
it must be of interest as an evidence of the 
extraordinary fruitfulness during the last ten 
years of an imaginative hypothesis. 


SCIENTIFIC JOURNALS AND ARTICLES. 
Tue last number of the Journal of Infec- 
fious Diseases contains the following articles: 


Warp J. MAcNeaL: ‘The Life History of 
Trypanosoma Lewisi and Trypanosoma Brucei.’ 
(With Plates XI-XVII.) 


FrepericK A. BALDWIN: ‘ Pathological Anat- 
omy of Experimental Nagana.’ 

Witper Tiriston: The Blood in Measles.’ 

H. T. Ricketts: ‘ The Reduction of Methylene 
Blue by Nervous Tissue.’ 

WittiAM DopGe Frost: ‘The Antagonism Ex- 
hibited by Certain Saprophytic Bacteria against 
the Bacillus Typhosus Gatfky. (With Plate 
Figs. 1, 2.) 

O. Jorpan, H. L. F. R. Zerr: ‘ The 
Longevity of the Typhoid Bacillus in Water.’ 

Atice HAMILTON: * The Question of Virulence 
among the So-called Pseudodiphtheria Bacilli.’ 

Reurvus I. 
Arthritis in Relation to the Etiology of Acute 


CoLe: ‘ Experimental Streptococcus 


Articular Rheumatism.’ 


Tue contents of The American Journal of 
Anatomy for December, containing 13 plates 
Mall, ‘ On 


the Development of the Blood-vessels of the 


and 66 text figures, are as follows: 


Brain in the Human Embryo’; Dwight, ‘ The 
Size of the Articular Surfaces of the Long 
Bones as Characteristic of Sex: an Anthro- 
pological Study’; MeMurrich, ‘The Phylogeny 
of the Crural Flexors’; Flint, ‘ The 
work of the Giandula Parathyroidea’; Street- 
er, ‘ The the and 
Spinal Nerves in the Occipital Region of the 
Further Study 


Development of Cranial 
Human Embryo’; Price, ‘A 
of the Development of the Excretory Organs 
in Bdellostoma Stout.’ 

BEGINNING with the number for January 
1905, Professor Richard Elwood Dodge of the 
Teachers College, Columbia University, New 
York City, assumes full responsibility for the 
editing and publishing of the Journal of 
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Geography. The Journal will continue in its 
present form and character and will deal with 
geographic education in elementary, secondary 
and normal schools. <All communications 
should be addressed to the editor at the ad- 
dress given above. 


SOCIETIES 


THE CHEMICAL 


ACADEMIES. 


WASHINGTON. 


AND 
SOCIETY OF 
Tue 153d regular meeting was called to order 
by the president at 8:10 o’clock, Thursday 
evening, December 8, 1904. There were forty 


persons in attendance. The program for the 


evening consisted of the following three 
papers: 

‘Some American Contributions to Tech- 
nical Chemistry” Dr. Mareus Benjamin. 


In this paper Doctor Benjamin presented a 
summary of the principal advances made in 
chemistry applied to the arts in this country 
from the coming of Priestley in 1774 to the 
present time, beginning with the description 
of Count Rumford’s work and including the 
oxyhydrogen blow-pipe by Robert Hare, the 
vuleanization of sulphur by Charles Good- 
year, the processes invented by Castner as well 
as many others. 

This paper has adequate footnotes, giving 
references to biographical sketches of those 
who had died, and exact reference to papers 
discussing the invention while the inventor 
was still living. 

The second paper, entitled ‘ Association of 
Boron and Nitrogen in Nature,’ was presented 
by Professor F. W. Clarke. 


stances were cited to show that wherever boron 


Numerous in- 


oecurs in voleanic water, compounds of am- 
monium are also found. The most plausible 
hypothesis to account for this occurrence is 
that of Warington, which is based upon the 
assumption that boron nitrite (BN) exists at 
great depths in the earth and is acted upon 
by voleanie waters. In southern California 
and in Chili the borates occur associated with 
nitrate, and it was suggested that 
these deposits, which are lake deposits, may 


have derived their boron and nitrogen from 


sodium 


hot springs which are common in those re- 
The borates at Stassfurt are undoubt- 


gions. 


4 


()+)*) 


edly derived from sea water and are not as- 
sociated with nitrogen. 

The last paper was presented by Dr. Aller- 
ton S. Cushman, who discussed the ‘ Action 
of Water on Rock Powders,’ in the light of 
have on 
in the division of tests of the U. S. Depart- 
It has been found that 


investigations which been 
ment of Agriculture. 


wet grinding increases the binding power. 
This effect with 


direct decomposition of certain constituents 


seems to be accompanied 


of the rock magma which results in forming 


colloidal films on the particles. The word 
pectoid is suggested to describe this condi- 
tion. Most rock powders that have been 


eround wet show an alkaline reaction to indi- 
filtered out the 
The analogy 


cators, but if the water is 
reaction is not usually shown. 
betwcen the reactions that take place when 
rock 


Portland cement, powdered glass and 


powders are acted on by water was pointed 


out. The paper was illustrated with the lan- 
tern. Mieroseopic slides were shown with 
polarized light and indicated that the pectoid 
films could actually be seen on the surfaces 
of the wet ground particles. 
A. 
Secretary. 

THE PHILOSOPHICAL SOCIETY OF WASHINGTON. 

Tue five hundred and ninety-first regular 
meeting was held November 26, 1904. 

The tirst paper was by Mr. Edgar Bucking- 
ham of the department of agriculture on ‘ The 
Aeration of Soils, deseribing recent experi- 
to find the 


rates of diffusion and transpiration through 


ments on various kinds of soils 
them, and the density and composition of the 
gas normally in the soil. Among other things 
it is found that the proportion of CO, in- 
creases downwards while the oxygen decreases, 
the nitrogen remaining nearly constant at 79 
per cent. 

Mr. W. P. White, of the geophysical labo- 
ratory, then spoke (by invitation) on ‘ Meth- 
ods of Measuring the Intensity and Damping 
Waves.’ 


A null method was used, which eliminated 


of Hertzian 


the effect of variations in the spark to such an 


extent that determinations could be made to 
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agree within one fifth per cent. 
inum 


Fine plat- 
wire bolometers in vacuo were used, 
which are more sensitive than thermocouples. 
When the wire is very fine the resistance and 
sensitiveness are such as to make aperiodic 
receivers practicable. The problem of getting 
interference curves in free air seem thus to 
be solved. This also renders possible a new 
method of measuring damping, in which one 
of two interfering wave trains has its intensity 
varied by a polarizing mirror. Practically 
exact interference between the overlapping 
portions of the two trains is thus secured, and 
by varying the length of the unquenched por- 
tion the intensity of the separate oscillations 


Like all in- 


trains, 


can be measured, one by one. 


terference work with damped this 
method requires pure waves. 

Both papers led to considerable discussion. 

Cartes K. Weap, 
Secretary. 
THE TORREY BOTANICAL CLUB. 

THE meeting was called to order at the usual 

hour November 30, at the New York Botanical 


Professor L. M. 


chair, twenty members being present. 


Underwood in the 
The 
following were elected to membership: Miss 
Mabel Denton, of Paterson, N. J.: C. B. 
Robinson, of New York, and Dr. G. H. Shull, 
of Cold Spring Harbor, N. Y. 

The first paper on the scientific program 
entitled ‘ Recent 
Knowledge of Paleozoic Seed Plants,’ and was 
by Edward W. 


discussion of 


Garden, 


was Contributions to our 


Serry. It consisted of a brief 


recent contributions to our 


knowledge of those Paleozoic pteridophytes 
which had formed, or approximated, the seed 
habit, the work of Professors Scott, Oliver, 
Kidston, Grand, Eury, Zeiller and Renault. 
Especial attention was given to the work of 
Seott and Oliver and to what amounted to a 
demonstration by them of seed bearing in the 
cyeadofilicean genus Lyginodendron (Sphen- 
opteris). 

C. B. Robinson presented ‘Remarks on the 
Flora of Northern Cape Breton.’ To the 
north of the Bras d’Or Lakes the island of 
Cape Breton consists of hills 800 to 1,500 feet 


in height, bordered by lowland of no great 
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width along much of both coasts and in the 
numerous river valleys. The interior of the 
island is a plateau with large areas covered 
by barrens and sphagnum bogs. In passing 
eastward from New Brunswick to Nova Scotia 
the flora becomes distinctly poorer, many spe- 
cies dropping out and few new ones appearing. 
Cape Breton with a smaller area than the rest 
of the province and forming its northeastern 
limit shows a further decrease, although a 
comparatively large number of forms are 
known from the island that do not occur on 
the mainland, while others grow more luxuri- 
antly there, even at the extreme north. Among 
the former may be mentioned Samolus flori- 
bundus H.B.K., Peramium Menziesu (Lindl.) 
Morong, Parnassia parviflora DC. and Galium 
kamtschaticum Steller; among the latter Cy- 
pripedium regine Walt., Caltha palustris L., 
Anemone canadensis L., Blephariglottis bleph- 


ariglottis (Willd.) Rydb., Vagnera stellata 
(L.) Morong and Rubus Chamemorus L. 


The dwarf mistletoe, Razoumofskya pusilla 
(Peck) Kuntze, apparently of wide distribu- 
tion in northern Nova Scotia, extends at least 
fifty miles up the west coast of the island. 
The ferns are also noteworthy. All the com- 
mon and a majority of the rarer species of 
the mainland grow at least as well in Cape 
Breton, together with two additional species, 
Dryopteris Felix-mas (L.) Schott and Poly- 
stichum lonchitis (L.) Roth., the former 
widely distributed, but the latter known only 
from two widely separated localities. 

The third paper, by Le Roy Abrams, was 
on ‘Notes on the Flora of Southern Cali- 
fornia.’ After speaking briefly of the topo- 
graphy and general climatic conditions of 
southern California Mr. Abrams called at- 
tention to the extreme variation in the flora 
and exhibited a series of specimens illustrating 
the coastal and mountain floras. Among these 
specimens were three of his recently described 
new species: Cheiranthus suffrutescens, Heu- 
chera elegans and Godetia Dudleyana. 

Other especially interesting plants exhibited 
were Romneya trichocalyx Eastw., Quercus 
Engelmanni Greene and Calochortus Cata- 
line Wats. Epwarp W. Berry, 

Secretary. 
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DISCUSSION AND CORRESPONDENCE. 
THE NOMENCLATURE OF PHYSIOGRAPHY. 

To rue Eprror or Science: I regret very 
much that the technical nomenclature of the 
comparatively new science of physiographic 
geology does not suit Dr. Eastman, of Har- 
vard. 

It is essential to ultimately possess a de- 
scriptive name for every topographic form. 
This is a difficult task, and one, in which a 
field worker, like myself, who seldom has the 
leisure or opportunity to devote to closet 
study, finds most difficult, but we do the best 
we can, and some people manage to under- 
stand us. 

If I am not mistaken, the science of paleon- 
tology, which is indebted to Professor East- 
man for his editorial and linguistic assistance, 
has been floundering for over a century in the 
throes of an obscure and specialized nomen- 
clature which may be as unintelligible to the 
physical geographer as the verbiage of the 
latter seems to Professor Eastman. 

It is my opinion, founded on some experi- 
ence, that language is only an instrument for 
recording ideas, and that so long as the work 
is accomplished, the kind or character of the 
tool is irrelevant. No one appreciates more 
than I the importance of simple English to 
good literary form; but I think Professor 
Eastman is wasting words, ScrieNcE’s useful 
space, and myself and most valuable time, in 
discussing an elementary lack of literary style, 
weakness inherent in most men except a few 
rare literary geniuses, whom, so far as I am 
aware, have not been noted for their acumen 
even in scientific 


Rosr. T. Hit. 


in scientific research, or 
statement. 
A PECULIAR HABIT OF THE BADGER. 

ONLY now, in reviewing the classie work of 
Dr. Elliot Coues on ‘ Fur Bearing Animals,’ * 
have I been brought face to face with his 
statement regarding a peculiar habit of the 
badger. Otherwise, the information here 
given would have been made public long ago. 

On p. 288 of that volume he quotes Audu- 


*U. S. Geol. Surv., Hayden. Mise. Pub., VIII., 
1877. 


| 
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bon and Bachman (1843) with reference to 
the actions of a badger in captivity, in part 
as follows: 

We occasionally saw him assume rather an in- 
teresting attitude, raising the fore part of his 
body from the earth, drawing ‘his feet along his 
sides, sitting up in the manner of the marmot, 
and turning his head in all directions to make 


observations. 


The (Dr. 


The assuming of this attitude may have been 


author Coues) continues: 

a result of confinement, as 1 have not observed it 

when I have seen the animal in a state of nature, 

nor does it appear to have been noticed by others. 
While acting as the geologist of Captain 

Wm. A. Jones’s Kxpedition through the Yel- 

Park, in 1873, I enabled to 


few desultory notes concerning the 


lowstone was 
make a 
wild animals, a list of which was published 
in the American Naturalist in February, S74. 
On a 


Y ellowstone 


little trip back over our trail along 
Creek, I 


passed through two or three of our deserted 


River and Pelican 


camps. Near one of these, my assistant shot 
fine specimen of Lepus bairdu, Hayden,* 
which upon dissection’ proved to be a male, 
to my astonishment giving evidence of hav- 
ing recently suckled its young. The discov- 
this fact 
species had been made, with abundant evi- 
dence, by Dr. 


the preceding year, but 


ery of interesting relating to this 


the same region 


had not 


Merriam in 
this been 
made publie at the time.+ 

were preparing to camp 
Yellowstone 


from 


At dusk, as we 


near the lower end of Lake, we 


started up a badger which ran us with 
its peculiar ecross-legged, sidling lope until 
rifle shot, 


sitting 


nearly out of range of when it 


suddenly turned, rose to a posture, 
stroked its fore legs down along its side, eye- 
ing us in very much the same manner as is 
customary with the marmot, remaining thus 
until I had discharged my carbine by a shot 
U. S. Geol. Surv. of Wyoming, etc., Hayden 
6th Annual Report, 1872. 
+ In the article mentioned above 
1874), 


met by me. 


Nat.. 


| remarked that Lepus bairdii had not been 


(Amer. 


This was because I had not then 


seen a description and so did not properly identify 


it at the time. 
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which struck the ground far enough in front 
to ensure his safety. Upon this he retreated 


some distance, repeating the performance 
several times as I advanced towards him, but 
not again remaining within gun-shot distance. 
This animal did not move off in a direct line, 
but pursued a tortuous course as it ran, very 
much as if he were attempting to dodge a 
pursuer gifted with greater powers of speed. 
Moreover, the general course lay along an 
open swale somewhat transverse to our line 
of approach. His whole demeanor was wary 
in the extreme, and fully sustained his repu- 
tation as a ‘ badger.’ 
Tueo. B. Comstock. 
Los ANGELES, CAL., 


October 10, 1904. 


SPECIAL ARTICLES. 

AMPHIBIA VERSUS BATRACHIA, 

THE question as to the proper systematic 
name of the elass of vertebrates containing 
the frogs, toads, salamanders, ete., has been 
discussed in this journal several years ago by 
competent authorities with the result that the 
disputants agreed to disagree as they had 
done before. The conflicting arguments may 
be briefly stated as follows: Amphibia is the 
proper oldest 


term, while on the other side it was contended 


term, because it is the class 
that Batrachia is the only tenable name, since 
it is the appellation first given to the group 
having a compass essentially identical with 
the limits of the class in its modern accept- 
ance. It is true that Batrachia was given to 
the group only as an order, but it was con- 
tended—and I believe correctly so—that it is 
more essential that the selection of names for 
groups higher than genera should be guided 
by their contents rather than by their rank. 
The law of priority, as distinctly specified by 
the American Ornithologists’ Union code of 
nomenclature does not apply to these higher 
group names. 

Those who accepted the name Batrachia did 
it under the universal impression that the first 
application of this term dated from Brong- 
niart’s use of the French form Batraciens in 
1802 by Macartney 
The order so designated corre- 


1800, latinized in into 


Batrachia. 
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sponded in all essentials to the modern class, 
including, as it did, both the salamanders and 
the frogs (though excluding the apodal 
Cecilians). 

I have long suspected, however, that the 
term was older, but in spite of persistent 
efforts I was unable to obtain access to a copy 
of the book I had in mind. Taking advantage, 
therefore, of my friend and colleague, Gerrit 
S. Miller’s recent visit to Berlin I requested 
him to give me the results of an examination 
of the volume in ease he should be able to find 
it in any of the libraries there. This he has 
kindly done and the result confirms my sus- 
picion. 

The book in question is by A. J. G. C. 
Batsch, and in entitled: ‘ Versuch einer Anlei- 
und Geschichte der 

It was published in 


tung zur Kenntniss 
Thiere und Mineralien.’ 
Jena and consists of two parts, the first bear- 
ing the date of 1788 and containing the gen- 
eral introductory matter and the vertebrates, 
the other dated 1789, embracing the lower ani- 
mals and the minerals. 

According to Mr. Miller’s analysis of the 
class Amphibia in the first part, Batsch divides 
it into four ‘ families,’ viz., I., Testudines; IL., 
Batrachi; U1., Lacerte; and 1V., Serpentes. 
From the enumeration of the 
mitted by Batsch it is evident that he accepted 
without any essential alteration the scheme 


genera ad- 


of classification proposed twenty years earlier 
by Laurenti in his Reptilium,’ 
though adding the turtles which Laurenti for 
some unexplained reason had left out. Thus 
the genera Triton and Salamandra are left 
with the Lacerta, the cecilians with the Ser- 
pentes, and the Batrachi consist solely of the 
genera Pipa, Bufo, Rana and Hyla. Batsch’s 
Barracuta of 1788, therefore, is an exact 
equivalent of Laurenti’s order Saientia of 
1768 and becomes a synonym pure and simple 
of the latter. We have thus traced the Ger- 
man usage of the word ‘ Batrachier’ for the 


‘ Synopsis 


tailless order only, which was thought to have 
originated with Johannes Miiller, in 1832, back 
to its first propounder. 

It is then pretty plain that in view of this 
discovery the term Batrachia has become un- 
tenable for the whole class. 
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Under these circumstances there seems to 
be nothing else to do but to accept AMPHIBIA 
as the formal Latin name for the class as it 
is restricted at present. While there are 
many good reasons why it would be desirable 
to retain the word for the combined classes 
embraced in the term herpetology, I recognize 
that it would be utterly hopeless to attempt 
the substitution of a later name of approxi- 
mately the compass of the present class. 


LEONHARD STEJNEGER. 
U. S. NATIONAL MUSEUM, 
December 16, 1904. 


AN ADAPTATION OF THE CARD CATALOGUE CABINET 
FOR THE STORAGE OF MICROSCOPIC SLIDES. 
Every worker in natural history who has 
to prepare and handle quantities of micro- 
scopic slides is met with the problem of how 
to store. them safely and in such form that 
they can be readily referred to. In the special 
tield of Coccide in which the writer is inter- 
ested there has accumulated in the collection 
of the Department of Agriculture at least 
20,000 slides relating to, perhaps, a thousand 
different insects. To these additions are be- 
ing constantly made and daily consultation 
with this slide collection is necessary for pur- 
poses of comparison and identification of the 
new material. 
which have been tried have all proved to be 
more or less cumbersome and not especially 


The systems of slide storage 


easy of reference except by consultation of 
indexes, and especially not elastic in the sense 
of allowing for indefinite additions. In other 
words, the different styles of grooved slide 
boxes once filled can not be added to, and in 
a growing collection it becomes necessary to 
have elaborate rearrangements at frequent in- 
tervals if anything like classification is at- 
tempted. If the slides be simply added seri- 
atim the necessity arises for an elaborate card 
index and the consultation of many different 
slide boxes to get together the material repre- 
senting one subject. It seemed to the writer 
that all these difficulties could be avoided by 
devising some plan similar to the method of 


the ecard catalogue of the different library 
bureaus. 
The result of a study of the subject has 


hy 
re 


led to the devising of a cabinet and means of 


storing slides which has proved, in actual ex- 
perience of a year, to be thoroughly satisfac- 
tory in every particular. To enable the slide 


to be stored as one would an index ecard a 


special envelope or jacket for the slide was 


devised. It is made of strong manilla paper 
and but little larger than the standard slide 
size (1x3 in.). This jacket is given the di- 


mensions of 3}x1} in., and was manufac- 
tured in quantity at a cost of about two dol- 
lars a thousand. The jacket affords an oppor- 
tunity for sufficient labeling, and enables the 
slide to be classified in a specially constructed 
cabinet exactly as one would an index card. 
The eabinet follows the general plan of the 
library index case, is of five drawers of three 
partitions each, and will hold upwards of 2,000 
slides. The guide ecards are specially cut to 
correspond with the slide envelope, and have 
on the lower edge an extended lip perforated 
for the countersunk retaining rod which runs 


This holds 


the guide cards and gives additional security 


just below the level of the slides. 


to the slides, which remain readily in place 
Each 


which 


weight. eabinet is ar- 
lock 
drawers and gives security to 
The 
there is no danger of their being pulled en- 


The 


envelopes, however, give such protection to the 


by their own 


fastens all five 
the 


retaining device so that 


ranged with a 
material. 
drawers have the 
tirely out and their contents spilled. 
slides that they will not break even from fall- 
ing some distance, and, furthermore, protect 
them entirely from dust. 

This system of storing slides allows for ad- 
the 
the 


subdivisions and 


ditions to be made indefinitely, just as in 
ease of the card catalogue, and enables 


most minute and accurate 
classification of material, especially important 
where su large a number of subjects are being 
accumulated and studied as is indicated above. 
The adoption of this system of filing slides has 
decreased the work of consultation and hand- 
ling material at least two thirds, and has rend- 
ered such consultation and handling so easy 
that the 


sulted and correspondingly much more service- 


whole collection is more often con- 


able than before. These cabinets, while spe- 


cially made, are inexpensive, and seem to have 
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solved the problem, at least so far as perman- 


ent balsam slide mounts are concerned. In the 


writer's Own preparation of material in his 
special subject the slides are always thorough- 
ly dried over an alcohol flame as soon as they 
are prepared. In the case of mounts which 
ean not be thus dried this system will not 
apply, for the slides can not be placed in such 
cabinet until they have become thoroughly 
dried. Once thoroughly dried, however, the 
intense heat of a Washington summer does 
not result in any softening or attachment to 
the enclosed jacket. This system of keeping 
slides has met with the general approval of 
all who have seen it, and it seems, therefore, 
desirable to give it this exploitation for the 
benefit of those working with similar material. 
L. Maruarr. 
U. S. DEPARTMENT OF AGRICULTURE, 
December 7, 1904. 


QUOTATIONS. 
WEEK AT THE 
PENNSYLVANIA. 


CONVOCATION UNIVERSITY OF 

Tue American Association for the Advance- 
held its first 
Philadelphia in 1848. After an 
thirty-six years it met for the second time in 
1884, the 
This was the largest meeting in 


ment of Science meeting in 


interval of 
Philadelphia in when attendance 
1,261. 


the history of the association, but the numbers 


was 


were increased by 303 members of the British 
Association, which met that year in Canada. 
At the Boston meeting of 1880 there were 997 
and at the Montreal meeting of 1882 there 
were 937 members in attendance. These 
meetings represent a culminating point in the 
history of the association, and an important 
Until 
1882 there were only two sections of the asso- 


epoch in the development of science. 


ciation, one for the exact sciences and one for 
the But at about this 
period specialization and differentiation be- 
came imperative. The conditions 
part met by dividing the association into sec- 
tions, but more adequately by the establish- 
The American So-. 
ciety of Naturalists was organized in 1883, : 


natural sciences. 


were in 


ment of special societies. 


and has since held winter meetings, the mem- 
bership being confined to professional students 


DrecEMBER 30, 1904.] 


of the natural sciences. The American Chem- 
ical Society had been established in 1876; the 
Geological and Mathematical Societies were 
organized in 1888. Since that time special 
societies have been founded for all the leading 
sciences, and there is a tendency for them to 
divide into branches for the different sections 
of the country. 

The establishment of these special societies 
represents an important advance, but its first 
effect was to weaken the parent association. 
Professional men of science found the ama- 
teur element too prominent in the summer 
meeting and the time was inconvenient for 
many of them. In spite of the great increase 
in the numbers of scientific men in the coun- 
try, the meetings became smaller and the 
membership decreased. But this was only a 
temporary phase. The interests of men of 
science are not exactly limited by the conven- 
tional bounds of a single science. <A zoologist, 
for example, may be interested in anatomy, 
physiology, pathology, paleontology, geog- 
‘aphy, botany, psychology, chemistry or some 
other science. It is also the case that those 
who attend the annual meetings like to see 
their friends from other parts of the country 
who may be working in fields remote from 
their own. It is advantageous consequently 
for the special societies to meet in groups at 
times, even though they may like occasionally 
to be isolated, and some machinery is neces- 
sary to make local arrangement to secure re- 
duced railway fares and the like. 

Then while a small group of experts is the 
ideal condition for the presentation and dis- 
cussion of special research, there are wider 
aspects of science and interrelations between 
the sciences for the adequate consideration of 
which workers in different departments must 
come together. There are also conditions of 
scientific progress, such as educational meth- 
ods, scientific institutions, publication, govern- 
ment activities, ete., that need criticism and 
control. Neither trades unions nor corpora- 
tions meet with universal approval at the 
present time, but it is obvious that some union 
among men of science is desirable for the sup- 
port of their common interests, which in this 
case are fortunately identical with the inter- 
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ests of society. Lastly a federation of socie- 
ties and a large gathering of scientific men is 
an important factor in keeping scientific work 
in touch with the outside world and in impres- 
sing on it the unity and weight of scientific 
research, 

The complicated conditions appear to have 
been met by the establishment of ‘ convocation 
week’ at the end of the Christmas holidays. 
Under the general auspices of the American 
Association arrangements are made at some 
large center for the meeting of the associa- 
tion and of the special societies that care to 
join with it. The special societies have com- 
plete control of their place and time of meet- 
ing, of their programs and membership; but 
without interfering with their autonomy the 
advantages of a great gathering of scientific 
men are assured. Thus at Philadelphia, be- 
ginning the day after Christmas, there will 
meet the American Association and its ten 
sections; the American Society of Naturalists, 
and some twenty special societies, including 
those devoted to astronomy, physics, chem- 
istry, geology, botany, zoology, paleontology, 
bacteriology, physiology, anatomy, anthropol- 
ogy, psychology and philosophy. 

The societies are fortunate in their place of 
meeting this year. Philadelphia is centrally 
situated, at least for the Atlantic seaboard. 
The city is noted for its scientific societies 
and institutions. The University of Pennsyl- 
rania is one of the great universities which 
ean offer admirable accommodations to all the 
societies and at the same time much to interest. 
all men of science. Houston Hall, the beauti- 
ful club house of the students, will be an ad- 
mirable center for social intercourse. The 
magnificent new medical laboratories will not 
only give excellent places of meeting for the 
societies devoted to the biological sciences, but 
a visit to them would repay a trip from Boston 
or even Chicago. Each group of scientific 
men will find something to interest them in the 
advances made by the university during the 
ten years of Provost Harrison’s administra- 
tion. These include the laboratories of phys- 
ics and of chemistry, the engineering hall, 
the observatory, the botanical garden, the 
vivarium and the museums, to mention only 
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certain of the developments connected with 
the natural and exact sciences.—The Popular 
Science Monthly. 


COMPULSORY GREEK AT OXFORD AND CAMBRIDGE, 


Tue discussion of the * Greek question ” by 
the Oxford 


bridge has disclosed so many contradictory 


resident members of and Cam- 


views that the average member of Convoca- 
tion, in despair of definite guidance, may feel 
inclined to leave things as they are till the 
experts have made up their minds as to what 
The 


before ‘Congregation’ at 


they want, and why they want it. 


limited proposals 
Oxford were criticized partly because they 
went too far, partly for not going far enough 

the latter, as we gather, being the view of 
their most formidable opponent, Sir William 
Anson, as it was of many half-hearted sup- 


With all the 


weighty authority of the Cambridge Professor 


porters. respect, indeed, to 
of Greek, Sir Richard Jebb, we can not follow 
his argument that the adverse vote at )xford 
on a smaller proposal made it highly improb- 


abl 


ford would consent to make Greek optional 


that, whatever Cambridge might do, Ox- 


On the con- 
are inclined to think that a bolder 
and more comprehensive proposal would have 


for all candidates for a degree. 


trary, we 


had a better chance at Oxford than one which 
raised a great and far-reaching question upon 
a comparatively small issue; and that Cam- 
bridge, if she goes full steam ahead, need not 
fear being left in the lurch by Oxford, with the 
that, as Sir Richard Jebb seemed to 
fear, the University which retains more Greek 
will attract the ablest literary talent. The 
Master of Dr. Montague Butler, a 
classical scholar of the first rank and a teacher 


result 


Trinity, 


of proved experience, regards such gloomy 
forecasts as baseless, and wholly dissents from 
Sir Richard Jebb’s view that to make Greek 
optional would be a serious blow to the inter- 
ests of the highest liberal education in Eng- 
Who, in- 


deed shall decide when such doctors disagree ? 
It is evident, too, from the debates at either 


land and throughout the empire. 


university that many who advocate the change 
do so in the interest of the same liberal edu- 


cation which its opponents think will be im- 
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perilled. They foresee danger if the univer- 
sities continue to stand too fixedly upon the 
old ways, making no attempt to readjust their 
requirements to new conditions and to en- 
larged views of what constitutes a liberal edu- 
cation.—The London Times. 
NOTES ON ENTOMOLOGY. 

Proressor A. P. Morse has published the 
first entomological paper under the Carnegie 
Institution of Washington.* The 
part of the work is occupied by a 


greater 
list of 
the species taken (ninety in number), with 
notes on occurrence, habits, variations, ete. 
Before this systematic list there is some very 
interesting ethological matter comprising a 
classification of grasshoppers according to 
habitat, and an explanation of brachypterism 
in orthoptera. The classification by habitat 
is first into geophilous and phytophilous divi- 
sions, each divided into campestrian and syl- 
van groups, and the campestrian into xero- 
He finds an 
explanation of brachypterism in the fact that 


phile and hydrophile societies. 
these species ‘dwell in an environment of 


more or less dense, intricate, interlacing 


vegetal growth, * * * or in burrows, crevices, 
ete. The excellent plates illustrate the hab- 
itats of various species. 

Dr. R. W. Hoffmann has published a very 
interesting article on the morphology and 
physiology of certain parts of springtails.+ 
He has studied particularly the structure and 
histology of the ventral tube of these tiny 
creatures; an organ not found elsewhere in 
insects, and whose function has never been 
well understood. Some have believed it to be 
an organ of generation, others considered it a 
breathing organ, or an organ to take up water, 
others thought it an organ of secretion, and 
still others as used to hold the end of the 


fureula. Many; however, have thought it was 


** Researches on North American Acridiide.’ 
Publ. no. 18, Carnegie Inst. Wash., Oct., 1904, pp. 
55, 8 pls., 13 text figures. 
Uber den Ventraltubus von Tomocerus plum- 
und 


beus L. seine Beziehungen zu den grossen 


unteren Kofdriisen. Ein Beitrag zur Kenntniss 


Zool. Anz., 1904, pp. 


der Collembolen.’ 
87-116. 
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useful to hold the creature to a surface by 
suction, and the author after examining the 
subject very thoroughly comes to the conclu- 
sion that the ventral tube is an organ of ad- 
hesion. 

The one considerable group of American 
hemiptera, hitherto never catalogued, has at 
last received attention. Mr. Otto H. Swezey, 
who had worked on the life-histories of the 
Fulgoride, now presents a catalogue of that 
family,* listing nearly 180 species, arranged 
in 56 genera. The place of its publication 
proves that the public money is sometimes well 
spent. Three genera lack reference to place 
of publication; two of these by Westwood are 
as follows: Cenchrea, Trans. Linn. Soc. Lond., 
Vol. XIX., p. 15, 1841; Patara, ibid., p. 13. 
Interest in this family, one of the most at- 
tractive of the hemiptera, will doubtless now 
rapidly inerease, and the many new species 
in collections (mentioned by the author) will 
receive the attention of the systematist. 

The revival of interest in the Termitide has 
induced Mr. G. Jacobson to study the Russian 
forms.+ There is an historical account of the 
knowledge of Russian termites; a systematic 
treatment of the species, describing two new 
species and one new variety of Hodotermes; 
notes on the life-history of the species; an 
account of the damage done by white ants in 
Russia; and a brief account of methods of 
destroying them. In an appendix Mr. J. W. 
Wassiljew gives some notes on the habits and 
nests of a species of the Transcaspian region. 

There are but few connected accounts of 
the embryology of insects as a whole, there- 
fore the book by Felix Henneguy will be of 
great assistance to all interested in this sub- 
ject.t There is a general account of the ex- 
ternal structure of insects, followed by chap- 


**A preliminary catalogue of the described spe- 
cies of the family Fulgoride of North America, 
north of Mexico.’ Bull. no. 3, Ohio Dept. Agric., 
Div. of Nursery and Orchard Inspection, Oct., 
1904, 48 pp. 

*+*Zur Kenntniss der Termiten Russlands.’ 
Ann. Mus. Zool. Acad. Imp. Sci., St. Petersbg., IX.., 
pp. 57-107, 1904. 

Les Insectes: Morphologie, Reproduction et 
Embryogenie,’ by L. Felix Henneguy, Paris, Mas- 
son et Cie, 1904, pp. 804, figs. 622. 
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ters on the internal anatomy. The greater 
part (500 pp.) of the work deals with the 
embryology of insects, and subjects related 
thereto. A long bibliography is appended. 

Mr. Distant has issued five parts of his 
promised ‘ Insecta Transvaaliensia.’* It is a 
separate publication, in large quarto; each 
part with two or three plates, several of them 
colored. He has been assisted in the work by 
many specialists. The parts so far issued are 
excellently prepared, and deal with parts of 
the orthoptera, lepidoptera and _ coleoptera 
(Cerambycide). 

Claude Morley has published one volume of 
his promised monograph of British Ichneu- 
monide.t This part treats of the subfamily 
Ichneumonine, deals with about 310 species 
belonging to 49 genera. In the main he fol- 
lows the classification of Thomson. There 
are synoptic tables to the tribes, genera and 
species; a glossary is appended, and there are 
many unnumbered figures. 

Fascicle 19 of Wytsman’s ‘Genera Insec- 
torum’ treats of the Vespide, or true wasps. 
It is by Dr. K. W. von Dalla Torre, and occu- 
pies 108 pp., with 6 colored plates. As usual 
there is a synopsis of the genera, and a cata- 
logue of the known species. It is at once 
evident that this fascicle is one of the best of 
the series so far issued, and the result of a 
careful investigation of the species. 

The First Report of the Wellcome Research 
Laboratories at the Gordon Memorial College 
has been issued by the Department of Educa- 
tion of the Sudan government at Khartoum, 
and contains 84 pages and many illustrations. 
There is an account of the habits and habitats 
of many Sudanese mosquitoes, and the results 
of the committee’s work in locating the breed- 
ing places. Mr. Theobald has furnished a sys- 
tematic article on the mosquitoes of the Su- 
dan and of Abyssinia, illustrated with colored 
plates, and describing many new species. The 
same author enumerates other biting insects, 
and treats of several other injurious species, 


** Insecta Transvaaliensia. Contributions to a 
knowledge of the entomology of South Africa,’ 
by W. L. Distant, London, 1901-1904. 4to. 

‘Ichneumonologia Brittanica; the Ichneumons 


of Great Britain.—Plymouth |England], 1903, 
315 pp. 


particularly of the melon bug and the Dura 
aphis. 
NATHAN Banks. 
INTERNATIONAL COOPERATION IN SOLAR 
RESEARCH 

As chairman of the committee on solar re- 
search of the National Academy of Sciences, 
which had issued the call for the conference, 
Professor George E. Hale called the meeting 
to order and explained the purpose of the con- 
ference. After referring to previous move- 
ments to secure cooperation in solar research, 
he emphasized the importance of encouraging 
individual initiative, and urged that no less 
attention be paid to such encouragement than 
to the accomplishment of large pieces of 
routine work through cooperative effort.t 

The following officers were then elected to 
serve for this meeting: 

President — Professor George E. Hale. 
Vice-president — Professor Henri Poincaré. 
Recording secretary—Professor C. D. Perrine. 

A motion that for this meeting the voting 
be by societies and that each society be al- 
lowed one vote, was adopted. 

A motion 
chairman of each society’s committee should 


was made and carried that the 
cast the vote for that society. 

After some remarks by Professor Hale on 
cooperation the following motion was made 
by Professor Turner: 

That this meeting is in favor of the organ- 
ization of a scheme of international coopera- 
tion in solar research which shall encourage 
individual initiative, provide suggestions for 
definite lines of work, and facilitate the col- 
lection of results for publication. 

This expression, after remarks by Professors 
Poinearé, Boltzmann and Hale, was made the 
sense of the meeting. 

Professor Hale stated that in appointing its 
committee on Research, the National 


Academy of Sciences had given the committee 


Solar 


authority to join the president and foreign 


secretary of the academy in presenting its 


‘Minutes of the meeting of delegates to the 
(Conference on Solar Research, held in the Hall of 
(Congresses, St. Louis. September 23. 1904. 


+ See istrophysical Journal, December, 1904. 
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plans for cooperation to the International As- 
sociation of Academies. The opportunity now 
existed of securing the views of the conference 
on this subject. 

After remarks by various delegates upon the 
relations of scientific societies among them- 
selves and to the International Association of 
Academies, the following motion was made by 
Professor Poincaré: 

That a committee to be appointed at this 
meeting negotiate with the Academy of Sci- 
ences of Vienna with the view of obtaining 
the approval and the patronage of the Inter- 
national Association of Academies. 

This 
Boltzmann and adopted. 

A short then 
fullness of the representation of interested in- 
dividuals and societies in the preparation of 


motion was seconded by Professor 


discussion ensued upon the 


plans for cooperation in solar research. 

Dr. Bauer moved: That the sub-committee 
on terrestrial magnetism and atmospheric elec- 
tricity of the international meteorological com- 
mittee be invited to appoint a committee to 
cooperate with the solar research committee. 

This motion was seconded by Mr. Rotch 
and adopted. 

Professor Turner That the 
garian Academy of Sciences of Budapest also 


moved: Hun- 


be invited to appoint a committee to cooperate 


with the solar research committee. 


This motion was seconded by Professor 
Frost and adopted. 
The following general motion was then 


made by Professor Poinearé and adopted: 
That solar 


research, to be appointed, be authorized to 


the international committee on 


invite, at its discretion, societies and individ- 
uals which have been omitted, to cooperate. 
The subject of the formation of an interna- 
tional committee was then discussed. 
Professor Turner moved: That each com- 
mittee participating be invited to appoint a 


international com- 


member to serve on the 
mittee. 
This 
Campbell and adopted. 
Mr. Rotech, delegate of the sub-committee 
of the international meteorological committee 


meteorological 


motion was seconded by Professor 


on the relationship between 
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and solar phenomena, reported on the recent 
meeting of the sub-committee at Cambridge. 
At that meeting the invitation of the Na- 
tional Academy of Sciences to cooperate with 
the other committees was accepted. 

A short discussion followed on a provisional 
program of observations, at the conclusion of 
which Professor Turner nominated the follow- 
ing gentlemen as a committee to prepare a 
provisional program, such committee to have 
power to add to its number at discretion: 


Professor George E. Hale, 
Professor Arthur Schuster, 
Professor Svante Arrlrenius. 


Suggestions from M. Deslandres as to ob- 
servations to be undertaken, and the adoption 
of certain names of instruments and solar 
phenomena, were, at the suggestion of Pro- 
fessor Poincaré, referred to the committee on 
program. 

Following a discussion of routine measure- 
ments and computation Professor Turner of- 
fered, on behalf of the Oxford University 
Observatory, to undertake a portion of this 
work. 

A motion was therefore made by Mr. Abbot 
that the international committee enter into 
negotiations with the Oxferd University Ob- 
servatory with the view of providing for the 
measurement of plates and the reduction of 
solar observations. 

This 
Campbell and adopted. 

The suggestion was made by Dr. Bauer that 
especially 


motion was seconded by Professor 


if visual magnetic observations, 
magnetie observations at the eclipse of 1905, 
could be made at observatories with special 
instruments provided for the purpose, it was 
practically certain that the reduction of such 
observations would be undertaken by the Car- 
negie Institution. 

A memoir on standards of wave-length, pre- 
pared by MM. Perot and Fabry on behalf of 
the Physical Society of France, was presented 
by Professor Poinearé.* 

A motion that standards of wave-length 
should be determined from terrestrial instead 


*To be published in the December number of 


the Astrephysical Journai. 
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of solar sources was referred for considera- 
tion to the international committee. 

Professor Crew discussed the question of 
standards of wave-length, and pointed out the 
necessity of replacing Rowland’s standards by 
a new system. He also presented a paper on 
this subject by Professor Kayser and a letter 
from Professor Michelson. 

Mr. Jewell presented in abstract a paper on 
Rowland’s standards. 

A motion by Professor Poincaré was then 
adopted referring these communications to 
the international committee. 

Owing to a lack of time for discussion the 
subject of total solar eclipses was referred to 
the international committee upon motion of 
Professor Campbell. 

Oxford and Meudon were suggested as 
places for the next meeting. The interna- 
tional committee was empowered to decide 
both the place and time of meeting on motion 
of Professor Frost, seconded by Professor 
Poincaré. 

Upon motion of Professor Poincaré the 
thanks of the conference were tendered to 
Professor Hale for his interest and activity in 
connection with the conference. 

The conference then adjeurned. 

Following is a list of committees and dele- 
Other 


societies will appoint committees in the near 


gates appointed by various societies. 


future: 


Royal Society of England.—UHuggins, Christie. 


Lockyer, Schuster, Newall, committee; Turner. 
delegate. 
Royal Astronomical Society.—Turner, and 


others to be appointed, committee; Turner, dele- 
gate. 

Astronomical Society of France.—Deslandres. 
de la Baume Pluvinel, Guillaume, and others not 
yet named, committee; Poincaré, delegate. 

French Physical Society.—Poinearé, Fabry. 
Perot, Deslandres, and others not yet named, com- 
mittee; Poincaré, delegate. 

German Physical Society. — Ebert, 
Kreusler, Lummer, Pringsheim, Runge, Straubel, 
Wilsing, committee. 

Amsterdam Academy of 
Julius, committee; Kapteyn, delegate. 

Society of Italian Spectroscopists.—Tacchini. 


Ricco, Chistoni, Mascari, committee. 


Kayser, 


Sciences.—Kapteyn, 


| 
x 
ae 
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Vienna Sciences.—Hann, Weiss, 


von Lang, Exner, committee; Boltzmann, delegate. 


lcademy of 


lead my of Neu nccs.— Backlund. 


Backlund, 


St. Petersburg 


and others not yet named, committee; 


delegate. 
Sub-committee of International Meteorological 
Committe 


Ntockholm 


Rotch, delegate. 
Academy of Sciences.—Arrhenius,* 


delegate. 
and Society of 
-Frost, Abbot, Bauer, 


Frost, Abbott, Bauer, Jewell, Perrine, 


istronomical Astrophysical 


{merica, Jewell, Perrine, 


committee ; 
delegates. 

Society. — Ames, Crew, 
Nichols, committee; 


American Physical 
Lewis, Mendenhall, E. F. 
Crew, Mendenhall, delegates. 

Vational Academy of Sciences.—Hale, Camp- 
bell, Langley, Michelson, Young, committee; Hale, 


( ampbell, delegates. 
Greorce E. Hace, 


President. 
C. D. Perrine, 
Recording Secretary. 
THE FRANKLIN FUND. 

Tue Boston Transcript gives further details 
in regard to Mr. Andrew Carnegie’s gift to 
the Franklin Fund. It appears that he has 
offered to duplicate the amount of the fund 
as it stood last September—$408,396.48. His 
gift is to be used as an endowment for the 
Franklin Union or Franklin Institute, which- 
ever name it may finally bear, on the follow- 
ing conditions: 

1. That the Franklin Fund be devoted to 
the establishment of a school for the industrial 
training of men and women along the lines 
of the Mechanics’ and Tradesmen’s School of 
New York and the Cooper Union. 

2. That the city of Boston shall furnish a 
site. 

The information was imparted to the man- 
agers of the fund by a letter recently written 
to Mayor Collins, chairman of the fund, by 
President Henry S. Pritchett of the Institute 
of Technology. In the letter Dr. Pritchett 
said: 

“In September last I had some talk with 
Mr. Andrew Carnegie concerning the history 
of Franklin’s bequest to the city of Boston. 
Mr. Carnegie took great interest in the out- 


* Acting informally. 


SCIENCE. 


[N.S. Vou. XX. No. 522. 


come of Franklin’s effort, both from his ad- 
miration of the character of Franklin, and 
from the desire to see the gift a helpful one. 
The outcome of this talk was his suggestion 
that he would furnish an endowment equal in 
amount to the sum available from Franklin’s 
bequest. Upon my return to Boston, I sent 
to Mr. Carnegie a copy of Franklin’s will, to- 
gether with a statement of the treasurer of 
Boston showing that the amount available at 
that time was $408,396.48. Recently Mr. Car- 
negie has written me, saying that after look- 
ing over these papers, he saw no reason to 
modify his original suggestion, and formally 
renewing his offer to duplicate the amount 
mentioned as an endowment for the Franklin 
Union or the Franklin 
name it may finally bear.” 

Dr. Pritchett then quotes the conditions Mr. 
In con- 


Institute, whichever 


Carnegie imposes, as stated above. 
clusion the letter says, Mr. Carnegie’s thought 
is, perhaps, best shown by the following extract 
from his letter: 

“TI am a trustee of both the schools men- 
tioned and do not hesitate to say that to the 
best of my knowledge no money has produced 
I think it is from the 
class who not only spend laborious days, but 


more valuable results. 


who also spend laborious nights fitting them- 
selves for hard work, that the most valuable 
citizens are to come. We are here helping 
only those who show an intense desire and 
strong determination to help themselves—the 
only class worth helping) the only class that it 
is possible to help to any great extent.” 

AND NEWS. 


Tue new series of Sctence completes with 


SCIENTIFIC NOTES 
the present issue its tenth year and twentieth 
volume. 

At the time we go to press all indications 
point to a most successful meeting of the 
American Association for the Advancement 
of Science and the affiliated societies at Phila- 
delphia during convocation week. Full re- 
ports of the meetings will be published in the 
next and subsequent issues of this journal. 

Tue Paris Academy of Sciences has be- 
stowed upon Sir James Dewar its Lavoisier 
gold medal. 
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De. Donatp MacAuister, the representative 
of Cambridge on the General Medical Council 
for the last fifteen 
president of the council in succession to Sir 
William Turner, K.C.B., principal of Edin- 
burgh University. 

We learn from the British Medical Journal 
that the University of Marburg, on the occa- 
sion of the four-hundredth anniversary of the 
birth of Landgrave Philip the Magnanimous 
of Hesse, conferred the honorary degree of 
doctor of medicine on Professor Adolf Har- 
nack, of Berlin, the famous historian of theo- 
logical dogma. The reason of this distinction 
is that Dr. Harnack contributed an essay on 
period of 


years, has been elected 


medical matters in the earliest 
church history to the Festschrift produced in 
honor of his father-in-law, Professor Thiersch, 
the distinguished surgeon of Leipzig. 

THE tev. Francis Bashforth, 
wrangler 1843, formerly fellow of the college, 
and distinguished for his researches in bal- 
listies, has been elected to an honorary fellow- 
ship of St. John’s College, Cambridge. 

Dr. K. A. Hassetpacu, docent of physiology 
in the University of Copenhagen, has been 
appointed head of the laboratory of the Finsen 
Institute in that city. 

Proressor Jonn A. of Indiana Uni- 
versity, will be among the American astron- 


second 


omers who will go to Spain next year to ob- 
serve the total eclipse of the sun on August 
15, 1905, 

Dr. O. Hecker, of the Potsdam Magnetic 
Observatory, Germany, is now engaged at 
Tokio, Japan, in gravity and magnetic meas- 
urements and in making comparisons with 
those of Professor A. Tanakadaté, of the 
Imperial University at Tokio. 

Mr. L. Y. Ayson, commissioner and chief 
inspector of fisheries for New Zealand, has 
arrived in California for the purpose of taking 
home with him eggs of the white fish and 
salmon. 

Dr. Friepricu HorrmMann, an eminent stu- 
dent of scientific pharmacy, died at his home 
in Charlottenburg on November 30. Dr. Hoff- 


mann lived in New York City from 1862 to 1895 
and was well known for his gcientifie work and 
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as editor of the Pharmaceutische Rundschau. 
He was a fellow of the American Association 
for the Advancement of Science. 

Proressor J. L. Bupp, for twenty-two years 
at the head of the horticultural department 
at the lowa State Agricultural College, has 
died at San Antonio, Texas. 

Dr. Gaetano Coccut, who was sent by the 
Italian government to study malaria in South 
America, has died of yellow fever at Merida 
in Mexico. 

Tue heirs of Professor Virchow have given 
about $12,000 to be applied towards the pre- 
vention of infant mortality in Berlin. 

Ir is stated in Nature that a valuable col- 
lection of specimens illustrative of the fauna 
of the deep sea has recently been received at 
the British (Natural History) Museum as a 
gift from the king of Portugal. The collec- 
tion is reported to include a number of deep- 
sea fishes, among which are sharks of con- 
siderable size. 

Tue Russian admiralty is perfecting ar- 
‘angements to send, as soon as the war is over, 
an expedition headed by Admiral Vilchitsky, 
chief of the Hydrographic Bureau, to explore 
thoroughly the Arctic route to the Far East. 


Tue National Educational Association will 
meet at Asbury Park and Ocean Grove, N. J., 
from July 3-7, 1905, under the presidency of 
Dr. Wm. P. Maxwell, superintendent of 
schools of New York City. 


Tue Franklin Institute of Philadelphia an- 
nounces the following program of popular sci- 
ence lectures, to be given in Association Hall, 
Fifteenth and Chestnut Streets, under the 
joint patronage of the institute and the Cen- 


tral Branch of the Y. M. C. A.: 


Friday, January 13.—Professor Leslie W. Mil- 
ler, School of Industrial Art, Philadelphia, ‘ Civic 
Beauty and Civie Duty.’ 

Friday, January 20.—Mr. H. E. Duncan, Amer- 
ican Waltham Watch Co., Waltham, Mass., ‘ The 
Mechanism of the Pocket Watch.’ 

Friday, January 27.—Mr. Fred. E. Ives, New 
York, ‘ Here and There with a Color Camera.’ 

Friday, February 3.—Professor Angelo Heilprin, 
Philadelphia, ‘El-Kantara: A Glimpse of the 
African Desert.’ 
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Friday, February 10.—Dr. B. H. Warren, Com- 
missioner of the Dairy and Food Division of the 
Harrisburg, Pa., 
and 


Department of Agriculture, 
Adulteration of Food 
Pennsylvania’s Method of Suppressing the Grow- 


Commodities 


ing Evil.’ 
February 17.—Mr. W. N. 
‘Snap-Shots in Florida and Cuba.’ 


Friday, Jennings, 
Philadelphia, 

Tue executive board of the association for 
Maintaining the American Women’s Table 
at the Zoological Station at Naples and for 
promoting Women 


wishes to call attention to the opportunities 


Scientific Research by 
for research in zoology, botany and physiology 
this table. 


who has 


provided by the foundation of 


Kach appointee of the association 
occupied the table for at least three consec- 
utive months, may receive the title of Scholar 
of the Association, if, in the judgment of the 
executive board, she is entitled to this dis- 
The appointments are made by the 
board 
board of advisers, to whom work presented as 
The 
members of the present board of advisers are 

Ethan A. Andrews, of Johns Hop- 
kins University, Professor R. H. Chittenden, 
of Yale University, and Dr. W. T. Porter, of 
the Harvard Medical School. The year of 
the association begins in April, and all appli- 
1905 should be sent to 
the secretary on or March 1, 1905. 
Application blanks and detailed information 


tinction. 


executive with the cooperation of a 


evidence of research may be submitted. 


Pr 


cations for the vear 


before 


in regard to the advantages at Naples for re- 
search and collection of material will be fur- 
nished by the secretary, Mrs. A. D. Mead, 283 
Wavland Ave., Providence, R. I. 

Nature “The sale of Chartley Park, 
Staffordshire, the Lord 


Ferrers, involves also a change of ownership 


Says: 


hereditary seat of 


of the remnant of the celebrated herd of white 


le which have been kept there for the 


at 
catt 


last 700 vears. It is much to be regretted 
that the cattle could not have gone with the 
park, and have been maintained there by the 
new owner; but as this is not to be, it is to 
be hoped that they will be given a safe home 
flourish and in- 


elsewhere, where they will 


erease. It was long considered that the herds 


of wild cattle in various British parks were 


direct descendants of the wild aurochs, but it 
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is now generally admitted (largely owing to 
the writings of Mr. Lydekker) that they are 
derived from domesticated albino breeds nearly 
allied to the Pembroke and other black Welsh 
strains, some of which show a marked tend- 
ency to albinism. This view, as pointed out 
by a writer in the Times of November 29, is 
strongly supported by the fact that the Chart- 
ley cattle frequently produce black calves. 
The theory advocated by a later writer in the 
same journal that the British park cattle are 
of a 


introduced by the Romans rests upon no solid 
The Chartley cattle, believed to be re- 


the descendants white sacrificial breed 
basis. 
duced to nine head, are to be captured by the 
purchaser—no easy task.” 

Tue British Medical Journal that 
the Liverpool School of Tropical Medicine is 


states 


about to dispatch an expedition to study yellow 
fever at the 


capital of the Amazonas province of the Re- 


Brazilian town of Manaos, the 
It is situated at the point where the 
Manoas 


is a great center for the rubber trade. The 


publie. 
Rio Negro enters the river Amazon. 


members of the expedition are Dr. Wolferton 
(Canada) Anton 

The 
expedition, consisting of Professor 
F.R.S., Dr. Evans, and Dr. Clarke, to Sierra 
Leone and the Gambia, and another, consist- 
ing of Colonel Giles, I.M.S., and Dr. Mae- 
Connell (Canada), to the Gold Coast, Logas 
The members of the several ex 


Thomas and Dr. srienl 


(Prague). same school is sending an 


Bi vce, 


and Nigeria. 
peditions were introduced by Sir Alfred Jones, 
the president of the school, to the Colonial 
Mr. Lyttelton said 


that no service could be more acceptable and 


Secretary on December 7. 


honorable than that directed to making more 


safe and useful tropical regions to which 


Englishmen went to do the work of the 
Empire. 

Nature states that the Danish Commission 
for the Study of the Sea, which is charged 
with carrying out the Danish portion of the 
cooperative international investigations, has 
issued the first memoirs of its report, which is 
title ‘ Meddelelser fra 
Havunders¢égelser.” The 


report, which is to be written in English or 


published under the 


Kommissionen for 


German, and is issued in quarto form, uni- 


| | 
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form with the Bulletin of the Central Bureau 
of the International Council, is divided into 
three series, dealing respectively with fisheries, 
with hydrography and with plankton. Of the 
fisheries series one memoir is now published, 
viz. C. G. Joh. Petersen, on the larval and 
post-larval stages of the long rough dab and 
the genus Pleuronectes (with two plates); of 
the hydrographic series three memoirs, Martin 
Knudsen, on the organization of the Danish 
hydrographic researches, H. J. Hansen, ex- 
perimental determination of the relation be- 
tween the freezing point of sea-water and its 
specific gravity at 0° C., Niels Bjerrum, on 
the determination of chlorine in sea-water 
and examination of the accuracy with which 
KXnudsen’s pipette measures a volume of sea- 
water; and of the plankton series two me- 
moirs, Ove Paulsen, plankton investigations in 
the waters round Iceland, C. H. Ostenfeld, on 
two new marine species of Heliozoa occurring 
in the plankton of the North Sea and the 
Skager Rak. 
being amongst the first fruits of the interna- 
They 


are, however, all short memoirs, dealing with 


The memoirs are of interest as 
tional scheme of cooperative research. 


what may be considered as side issues of the 
main investigations, the reports upon which 
must be looked for at a later date. The 
Danish commission, which is appointed by the 
Danish Board of Agriculture, consists of Pro- 
fessor C. G. Joh. Petersen (chairman), C. F. 
Drechsel, C. H. Ostenfeld and Martin Knud- 
sen (secretary). 

Nature states that a list of awards to ex- 
hibitors from Great Britain and Ireland at the 
St. Louis International Exhibition has been 
received from the secretary of the Royal Com- 
mission appointed for the exhibition. The 
number of grand prizes gained by Great 
Britain is 121, while 238 gold medals, 162 
silver medals, and 132 bronze medals have 
been awarded to British exhibitors, making 
a total of 653. Among these awards are the 
following:—Department of Liberal Arts: 
photography, grand prize, Sir W. de W. 
Abney, K.C.B., F.R.S.; the Royal Observatory, 
Greenwich; the Royal Photographie Society; 
the Solar Physics Observatory; and Sir Ben- 
Stone; Geological 


gold medal, the 


jamin 
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Photographs Committee of the British Asso- 
Cretan Exploration Fund; and 
Maps and apparatus 


ciation; the 
the Survey of India. 
for geography, grand prize, Board of Agri- 
culture and Fisheries; Ordnance Survey of 
Great Britain and Ireland; Royal Geograph- 
ical Society; Admiralty (Hydrographical De- 
partment) ; the Survey of India; Palestine Ex- 
ploration Fund. Chemical and pharmaceut- 
ical arts, grand prize, low temperature research 
exhibit of the British Royal Commission; Sir 
William Ramsay, K.C.B., F.R.S.; gold medal, 
Dr. Ludwig Mond, F.R.S.; the Owens College; 
Royal College of Science, London. Awards 
to collaborators, gold medal, Professor James 
Dewar, F.R.S. (low temperature research ex- 
hibit); Mr. T. Wilton and Dr. A. R. Garrick. 
Various applications of electricity: awards to 
collaborators, grand prize, Lord Kelvin (for 
important contributions to electrical engineer- 
ing); gold medal, Professor Hugh Langbourne 
Callendar, F.R.S., Mr. W. du Bois Duddell. 
Theory of grand prize, the 
Rothamsted Experimental Station 
Agricultural Trust); gold medal, Board of 
Agriculture and Fisheries; Royal Agricultural 
Society. Department of Horticulture: appli- 


agriculture: 
(Lawes 


ances and methods of pomology, grand prize, 
Board of Agriculture and Fisheries; Royal 
Horticultural Society; the British Royal Com- 
mission; gold medal, Dr. Henry. Department 
of Forestry: appliances and processes used in 
gold Forest 
India; silver medal, the Royal Scottish Arbori- 
Department of Mines and 
Metallurgy: ores and minerals, grand _ prize, 
Home Office (Mining Department); Depart- 
ment of Agriculture and Technical Instruc- 
tion for Ireland. 
of mines, grand prize, Geological Survey of 
India. 


forestry, medal, Department, 


cultural Society. 


Geological maps and plans 


Mining literature, grand prize, the 
Iron and Steel Institute; the Geological Sur- 
vey of India; gold medal, the Institution of 
Mining Engineers. Fishing equipment and 
products: grand prize, Marine Biological Asso- 
ciation of the United Kingdom, for an exhibit 
prepared at their Plymouth laboratory illus- 
trating the life-history and the food of fishes. 
and a gold medal for publications. Depart- 
ment of Anthropology: ethnography, grand 
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prize, Cretan Exploration Fund; Egypt Ex- 


ploration Fund; Palestine Exploration Fund. 
Hl. Oliphant, in the 
S. Geological Survey, 


Accorpinc to Mr. F. 
annual report of the U. 
the total production of crude petroleum in the 
United States in 1903 was 100,461,337 barrels, 
a gain of 11,694,421 barrels, or 13.17 per cent. 
over the production of 1902. The great in- 
crease was mainly due to the remarkable out- 
put in California, which is now larger than 
that of any other state. California produced 
24.27 per cent., or nearly one fourth of the 
Next to California the 


gain in production was in 


entire production, 


largest Indiana, 
which was 1,705,515 barrels, an amount that 
represents a gain of 22.80 per cent. over the 
state’s production in 1902. Kansas showed 
a remarkable gain in production—600,465 bar- 
rels, or 181 per cent.; Kentucky and Louisiana 
about 369,000 barrels each: 
Indian Territory gained 101,811 barrels, or 
274.4 per cent.; and New York gained 43,248 


On the other hand, 


showed gains of 


barrels, or 3.86 per cent. 
there slight 
128,086 barrels, or 0.708 per cent., in Texas; 
and Ohio, and West Virginia 
all showed decreased production, amounting 
to a total of 1,856,619 barrels, or 3.98 per cent., 


was a decrease of production, 


Pennsylvania 


in 1903 as compared with 1902. The largest 
decrease in production in 1903 was in Pennsyl- 


Dur- 


ing the last six years there has been a very 


vania, and amounted to 708,724 barrels. 


remarkable change in the percentage of the 
The Appalachian and the 
years 


loeal producti 
Lima-Indiana fields, which for 
produced all but a very small percentage of 
the whole, produced in the year 1903 only 
55.38 per cent. of the total, whereas in 1898 
these fields produced 93.99 per cent. of the 
total. California and Texas have been the 
most important factors in bringing about the 


many 


readjustment of the percentages of production. 
ENIVERSITY AND EDUCATIONAL NEWS. 

Mr. W. A. Riesiine, of Newark, N. 
sent an additional $10,000 to the Rensselaer 
Polytechnic Institute, Troy, N. Y., to be used 


J., has 


the building destroyed by fire. 


A gift 


in replacing 
Mr. Riebling gave $10,000 last June. 
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ot $5,000 trom Mr. George B. Cluett is also 
announced. 

WELLESLEY CoLLEGE has received $7,200 
from the Robert Charles Billings fund, the 
income of which is to be applied to the depart- 
ment of botany. 

Mr. Tuomas McLean has bequeathed £5,000 
to the University of Birmingham for the De- 
partment of Physics. 

Nature states that Professor Woodhead has 
obtained from friends resident in or connected 
with Hudderstield a sum of more than 1600]. 
for the endowment of a Huddersfield lecture- 
ship in special pathology at Cambridge. 

Tue New York Evening Post states that 
it is probable that the work which Dr. William 
Osler has been doing at Johns Hopkins will 
be divided when Dr. Osler goes to assume the 
regius professorship of medicine at Oxford. 
It has been suggested that Dr. William H. 
Welch, now Baxley professor of pathology at 
Johns Hopkins and pathologist to the hospital, 
be appointed professor of medicine and direct- 
or of that department, and that Dr. William 
S. Thayer, who has been closely associated 
with Dr. Osler, at Hopkins, be ap- 
pointed professor of clinical medicine, and Dr. 
Lewellys I. Barker, of Chicago, be appointed 
professor of experimental medicine. 

Mr. W. McKim Marriort, assistant 
department of chemistry, University of North 


Johns 


in the 


Carolina, has accepted a research assistantship 
in the chemical department of the Cornell 
Medical College in New York City. 

Proressor Artiur Roptnson, of King’s 
College, London, has been appointed to the 
chair of anatomy at the University of Birm- 
ingham, in succession to Professor B. C. A. 
Windle, now president of Queen’s College, 
Cork. 

Dr. Gispert Kapp, lecturer on dynamo con- 
struction in the Technical Institute, Charlot- 
tenburg, Berlin, has been elected the first pro- 
fessor of electrical engineering at Birming- 
ham. 


Mr. F. F. BuackMan, of St. John’s College, 


Cambridge, has been appointed reader in 


botany in the place of Mr. Francis Darwin. 
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THE RADIOSCOPE 


The Radioscope is a simple modification of Crookes’ Spinthariscope which shows the scintillation of Radium 
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stars. It provides an impressive illustration of the activity of Radium, of the constant disintegration of the atoms. 
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the Spinthariscope. 
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Cloth, 12mo, $1.10 net (postage 9c.) 


THE MACMILLAN COMPANY, Publishers, 66 Fifth Ave., N. Y. 


r 
= = 
= 
= 
= 
= 
= 
: 
- 
- 
vt 
- 
: 
- 
x. 
> 
- 
- 
4 : 
- 
- 
- 
= 
- 
> 


ii 


SCIENCE.—ADVERTISEMENTS. 


Six Great Works Reference 


COMPLETE IN FOUR VOLUMES, THE 


ENCYCLOPEDIA BIBLICA 


Edited by The Rev. T. K. CHEYNE, D.D., and J. SUTHERLAND BLACK, LL.D., Assisted by 


many Contributors in Great Britain, Europe and America. 
Four volumes. Cloth, $20 net; half-morocco, $30 net. 


‘* Whether for learner or expert, there is no dictionary that offers such an immense array of intormation.’’ 
WILLIS HATFIELD HAZARD, in The Churchman. 


DICTIONARY OF PHILOSOPHY AND PSYCHOLOGY 


Written by many hands and Edited by J, MARK BALDWIN, LL.D., with the co-operation of an Inter- 
national Board of Consulting Editors. Three Vols. $15 net; Vols. I. and II., $10 net. 

The Bibliographies by DR. RAND, the third volume of the full set, will also be sold separately at $5 net. 
‘Entirely indispensable to every student of the subject.".— American Journal of Psychology. 


CYCLOPEDIA OF AMERICAN HORTICULTURE 


Edited by L. H. BAILEY, assisted by WILHELM MILLER and others. 2,000 pages, with 2,800 illus- 
trations and 50 fuil-page plates. Four volumes, cloth, $20 net; half morocco, $32 net. 


‘‘A landmark ip the progress of American horticulture.’’—American Gardening. 


A DICTIONARY OF ARCHITECTURE AND BUILDING 


By RUSSELL STURGIS, fellow of American Inst. of Architecture, Author of ‘‘ European Architec- 
ture,’ ete., and Many Architects, Painters, Engineers and other Expert Writers, American and Foreign, 
With Bibliographies, and over 1,500 illustrations. Three vols. Cloth, $18 net; half-mor., $30 net. 


‘One of the most complete and important works in the language devoted to this department of art and 
industry.’”’—Architects and Builders’ Magazine. 


BRYAN’S DICTIONARY or PAINTERS ano ENGRAVERS 


A new edition of a work which has no rival for completeness and trustworthiness. Thoroughly re- 
vised, with over 500 new biographies and more than 3000 alterations necessitated by modern research. 


Five volumes, fully illustrated. Volumes I.-IV. now ready. Each $6.00 net. 


VOLUME I. NOW READY 


DICTIONARY OF MUSIC AND MUSICIANS 


By Sir GEORGE GROVE. Revised and greatly enlarged Edition, in Five Volumes. Each volume 
illustrated with a photogravure and twenty-four full-page half-tone plates, besides many pictures in 
the text. Cloth, 8vo. Volume I. now ready. $5.00 net, on orders for sets only. 


Sold by subscription only. For full particulars as to special cash or instalment offers address 


THE MACMILLAN COMPANY, New 
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Important - Scientific - Books - Recently - Published 


BARNETT, 8S. J., Leland Stanford Jr. University. 
Elements of Electro-magnetic Theory. 480 pp., cloth, $3.00 net. 


CAMPBELL, Douglas Houghton, of Leland Stanford Jr. University. 
A University Text-Book of Botany. 
With many Illustrations. 15+-579 pp., cloth, $4.00 net. 


DEXTER, Edwin Grant, Ph. D., University of Illinois. 
Weather Influences, An Empirical Study of the Mental and Physiological 
Effects of Definite Meteorological Conditions. Cloth, 8vo, $2.00 net. 


GEIKIE, Sir Archibald. 
Text-book of Geology. Fourth edition, revised and enlarged. In 2 volumes. 
Vol. 1, 174-702 pp.; Vol. 11, 94-720 pp, 8vo, illustrated, cloth, $10.00 net. 


GIBBONS, Edward E., University of Maryland, Baltimore. 
The Eye: its Refraction and Diseases. The Refraction and Func- 
tional Testing of the Eye, Complete in Itself, in Twenty-eight Chapters with Numerous 
Cuts and Diagrams. 9+ 472 pp. 4to, il., cl., $5.00 net, half morocco, $6.50 net. 


HIORNS, Arthur H., Birmingham Municipal Technical School. 
Steel and Iron, For advanced students. 16-+-514 pp. 12mo, illus., cloth, $2.50 net. 


JACKSON, D. C.and J. P. 
An Elementary Book on Electricity and Magnetism and 
their Applications. 114-482 pp. Illustrated. 12mo, half leather, $1.40 net. 


JONES, Harry C., Johns Hopkins University. 
Elements of Inorganic Chemistry. 
13+-343 pp. 12mo, illus., cloth, $1.25 net. 
KOCHER, Dr. Theodor, University of Bern. 
Operative Surgery. Authorized translation from the Fourth German Edition 
(much enlarged ) by Haratp J. Strives. 255 Lllustrations. Cloth, 8vo, $5.00 net. 


LE CONTE, Joseph N., University of California. 
An Elementary Treatise on the Mechanics of Machinery. 
With 15 plates. 104311 pp. 12mo, cloth, $2.25 net. 
MORGAN, Thomas Hunt, Bryn Mawr College. 
Evolution and Adaptation. 14+ 470 pp. 8vo, cloth, $3.00 net. 


OSTWALD, Wilhelm. 
The Principles of Inorganic Chemistry. 
With 122 Figures in the Text. 274-785 pp. 8vo, cloth, $6.00 net. 
RUTHERFORD, E., McGill University. 


Radio- Activity. 400 pp. 8vo, illustrated, $3.50 net 


SEDGWICK, William T., Massachusetts Inst. of Technology. 
Principles of Sanitary Science and the Public Health. 
194-368 pp. 8vo, cloth, $3.00 net. 
SNYDER, Harry, University of Minnesota. 
The Chemistry of Plant and Animal Life. 
17+ 406 pp. 12mo, cloth, $1.40 net. 
SWENSON, Bernard Victor, and FRANKENFIELD, Budd. 
Testing of Electro-Magnetic Machinery and other Apparatus. 
Vol. I. 23+-420 pp., illus., 8vo, cloth, $3.00 net. 
VON ZITTEL, Carl A., University of Munich. 
Text-Book of Palaeontology. Vol. II. Translated and Edited by Cuar.es 
R. Eastman, Harvard College Museum. 8+283 pp. 8vo, cloth, $3.00 net, 


WEYSSE, Arthur Wisswald, Massachusetts Institute of Technology. 


A Synoptic Text-book of Zoology. For Colleges and Schools, 
25+-525 pp., illus.,8vo, cloth, $4.00 net. 


Postage on net books ordered of the publishers is uniformly an extra charge. 


By The Macmillan Company, 66 Fifth Ave., New York 
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RADIUM 


And Apparatus for demonstrating Radio-activity 


The Spinthariscope, giving most brilliant effects, 
post paid, $9.00, 

Radiant Tubes, containing Radium mixture for de- 
monstrating fluorescence, $7.50. 

Newton's Radiometer demonstrating by means of 
magic lantern the electrical properties of Radium, 


i 
Radium of both high and low activity. 
Radiographic Lantern slides, 
Uranium Concentrates, 
Pitchblende, 
Willemite. 
Write for circulars to 


WILLIAMS, BROWN & EARLE, 
Department M, 918 Chestnut St., Philadelphia 


MARINE BIOLOGICAL LABORATORY 


Supply Department—1l. Zoology—Preserved Material 
of all types of animals for class work or for the museum. 
2. Botany—Preserved Materia! of Algae, Fungi, Liver- 
wortsand Mosses. For price lists ind all information ad- 
dress GEO. M, GRAY. Curator Woods Holl. Mass 


JUST READY 


By GEORGE STUART FULLERTON 


Profe ssor of Ph ilosophy in Columbia University 


A System of Metaphysics 


The complete work from which a few chapters 
have been published inthe philosophical journals. 


Cloth. £4.00 net ( postage 19¢. ). 


By the late Professor 


CHARLES FRANKLIN DUNBAR 


of Harvard University 


Economic Essays 


Edited by O. M. W. Sprague, Assistant Pro- 
fessor of Economics in Harvard University, with 
an Introduction by F. W. Tavussia, Henry Lee 
Professor of Economics in Harvard University. 

Cloth, Svo, $2.50 net ( postage ? Te. ). 


By JAMES FORD RHODES 


Volume V— 1864 1866—of his standard 


History of the 
United States 


Cloth, 8vo, $2.50 net ( postagq’ 23¢.). 


(Supplied in either old or new style binding. ) 


The set, on five volumes, $12.50 net, 


All of the above are published by 


THE MACMILLAN COMPANY 


Publishers, 66 Fifth Avenue, New York 


Elements of 
Electromagnetic 
Theory 


By S. J. BARNETT, Ph.D. 


Leland Stanford Jr. University. 
480 pp., 8vo, $3 00 net (postage 20c. ) 


“A profound and meritorious mathematical 
work.’’—The Nation. 


‘The treatment is elegant throughout.”’ 
— Physikalische Zeitschrift. 


‘* The work has long been needed and is a welcome 
addition to our literature on mathematical physics.”’ 
—American Journal of Science. 


‘*Systematic, definite, rigorous, and modery.’’— 
Electrical Review (London). 


THE MACMILLAN COMPANY 
Publishers, 66 Fifth Ave., New York 
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Physical Apparatus 
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SPECIALTIES 
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A WEEKLY JOURNAL DEVOTED TO THE AD- 


VANCEMENT OF SCIENCE, PUBLISHING | 
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